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6 steam car 
;m you r future? 

ICE-The Hottest Thing 
for Your Aches and Pains! 



'69 Ford, Lincoln, Mercury- 
Official Details and Photos 



-iow I Reached the North Pole 

on a Snowmobile... By Ralph Plalsted 



IMPROVE YOUR HOME: 



44 Pages of 
Neini Ideas 

Family Learning Center • Windows in Your Roof • 
Basementwith Movable Walls • Fasten Anything 
Concrete • Five Great Storage Ideas • Build 
Outdoor Furniture with Ferro-Cement • New 
•'^. oducts for Your Home • and much, much, more 
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Here's a "round" ' 
you can always * 
rely on ^ 
Miller High Life. 
Enjoy the hearty, 
i— robust taste 
of a cold, 
refreshing Miller * 

. . . best of the 
'1 better beers 
. . . always right! i 
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Simmons says 
this is the 
best read magazine 




most 



Take your choice. 



Simmons says 
this is the 
efficient magazine 




At last you can have the best of both worlds. The 1968 Simmons 
Study proves that, in Popular Science, you reach an audience of 
male adults that spends the most time per reader with the magazine 
...and this assures you of the greatest reader-attention value for 
your advertising dollar. 

Here are the facts: 

TOTAL READING TIME - ADULT MALES 
MEASURED BY SIMMONS 



Magazine Hours Spent Per 

Adult Male Reader 



POPULAR SCIENCE 


2.9 


Popular Mechanics 


2.0 


Mechanix Illustrated 


2.1 


Outdoor Life 


2.0 


Field 6e Stream 


1.8 


Playboy 


2.5 


Esquire 


1.4 


Sports Illustrated 


.6 


True 


1.8 


Life 


.7 


Newsweek 


.9 


Time 


.8 



Total Hours 4C Cost Per 
Spent Per Issue Thousand Hrs. 

10,776,400 $ .72 
9,062,000 .89 
8,135,400 .83 
8,580,000 1.13 
7,608,600 1.21 

22,565,000 1.53 
5,804,400 2.25 
3,298,200 4.89 
7,534,800 2.10 

11,932,900 4.89 
6,023,700 3.22 
7,140,800 4.43 



SP-1 



(Over) 



And that's not all. Popular Science readers do more than 

spend reading time. They spend money, too. 40.3% of 

our heads-o£-households earn $10,000 and over. More 

than 7 out of 10 own their own homes. Forty-four per 

cent own two or more cars. Our quality audience, consisting 

of eager and heavy users, also leads in buying of the 

products you sell. 

So come on into the next issue of Popular Science — the 
best-read, most efficient magazine you can buy. You 
couldn't make a better choice. 



Source: Selective Markets and The Media Reaching Them. 

- 1968 W.R. Simmons & Associates Research, Inc. 
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A blade is straight. 
Your face isiit. 



If you're like most men, you 
want a good, close shave. 

And you think the best way to 
get it is with a blade. 

So you try every new razor 
that comes out. You change 
your brand of blades. And you 
wonder why you still don't get 
the kind of shave you want. 

But the problem isn't your 
blade. 

It's your face. 

Because a blade is straight. 

And your face isn't. 

You can get around this prob- 
lem with a Noreico Tripleheader 
Speedshaver®. 

It has rotary blades inside of 



thin, Microgroove^"" heads that 
'float.' 

So they follow your face, to 
shave you closer. 

In an independent labora- 
tory, we had some very inde- 
pendent men shave half their 
faces with a leading stainless 
steel blade. 

And the other half with a 
Tripleheader. 

And the results showed that 




the Tripleheader shaved as 
close or closer in 2 out of 3 
shaves. 

You also get a pop-up trim- 
mer and a handy, coiled cord. 

In fact, there's really only one 
thing you won't get when you 
shave with a Tripleheader: It 
won't pull or nick or cut. 

The Noreico Tripleheader 
comes in a Cord model and a 
Rechargeable model. 

And either one can make 
shaving a whole lot easier to 
face every morning. 



tJoreIc 



vre/co" 

you can't get any closer 



©1968 North American Philips Company. Inc.. 100 East 42nd St., New York, N.Y. 10017 



SEPTEMBER 1968 1 



Ccr 



Po|iular 
Science 

REC OS p»T. OFf. MONTHLY 



SEPTEMBER 1968 Founded in 1872/Vol. 193 No. 3 

HIGHLIGHTS OF THIS ISSUE: 

iTo the North Pole on a Snowmobile BY RALPH PLAISTED page 55 

The leader of a gallant team tells how they rode to the top of the world on ski scooters. 

Is There a Steam Ca r in Your Future? page 64 

Crazy? Maybe not. In just three years, you could be hissing down the road under steam. 

Ford and Mercury Upgrade All Full-Size Cars for '69 page 84 

Official details and photos on the '69 Fords, Mercurys, and Lincolns. 

Your TV Antenna May Be Out of Date! page 107 

Antenna not pulling its weight? Special in-depth report tells you what to do. 

Fall Home-Improvement Section page las 

Big 44-page section is loaded with ideas. For openers, how about windows in your roof? 
COVER PAINTING BY HOWARD KOSLOW (Antennas shown: WInegard SC-1000, Finco CS-D3) 



CARS AND DRIVING 

46 What's New for Your Car 
64 Is There a Steam Car in Your Future? 
82 Ford's Small-Car Prototype Will 
Be the 1970 Falcon 

84 Ford and Mercury Upgrade All Full-Size 
Cars for '69 

116 New iVIercedes V-8: Hottest Luxury Car 



SPECIAL 44-PAGE SECTION: 
IMPROVE YOUR HOME 

138 Windows in the Roof: Exciting 

Way to Remodel 
142 Replace Those Old Windows with New 
144 Spread a New Patio Surface 
146 Loose-Lay Seamless Vinyl Flooring 
148 Install a Tile-Ceiling Light 



122 Self-Leveling Headlights Glue Beams 
to the Road 

128 U.S. Grand Prix . . . Racing at 
Its Very Best 

SPECIAL REPORTS 

55 How I Reached the North Pole on 
a Snowmobile 

68 London Bridge Comes to America 

100 Aboard the World's Largest Hovercraft 

SCIENCE AND INVENTIONS 

78 Ice: Hottest Thing for Your Aches 
and Pains 

119 Armored Vest Stops .SO Caliber Bullets 

ELECTRONICS 

60 Now— See Your Slides on This New 
Color TV 

94 Time-Delay Switch Saves Car Battery 

97 What's New in Electronics 

98 Kit-Built C-D Ignition 

107 Your TV Antenna May Be Out of Date! 



149 Replace That Old Closet Pole 

149 Put in a Modern Bath Fixture 

150 New Products for Home Remodeling 
152 A Family Learning Center You 

Design Yourself 

158 New Plywood: Wild Color and Textures 

161 Paneling Can Cover the Door, Too 

162 The Basement with Movable Walls * 
172 New Home-Improvement Tools 

178 How to Fasten Anything to Concrete " 

182 Five Good Storage Ideas 

185 Ferro-Cement Furniture: Build It 
to Last Forever 

HOME AND SHOP 

126 New One-Hand Chain Saw 

133 Rout-About Is a Shaper, Too " 

SPACE AND AVIATION 

62 Grooves May Skidproof Wet Runways 
74 Which Lightplane Design Is Best? 
90 By Dr. Wernher von Braun: y 
Stairway to the Moon 
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COMING NEXT MONTH 

If you're even dreaming of buying a new car, 
you'll want the big '69 auto section in October 
PS. You'll find all the new models pictured in full 
color, and described, plus the vital information 
you need to pick the right options for you, from 
the thousands of combinations available. 

And speaking of cars, next month's PS Extra 
gives you the money-saving inside story on your 
auto battery— how it works (and why sometimes 
it doesn't), how to keep it at peak performance, 
which one to buy when you have to replace it. 
In the same issue: 

• Do-Anything Bob Gannon Learns to Fly the 
Hard Way 

• Nuisance Callers, Beware! 

• Why Guns Kick and Rockets Fly 

• Roundup of the Lively New Snowmobiles 

• What's New in the '69 Outboards 

• All About Wood Flooring 

• Tilt-Top Table (with blueprint) and lots more. 



AUTO UPKEEP 

Gus Discovers a Secret Mileage 
Ingredient 

Hints from the Model Garage 

PHOTOGRAPHY 

What's New in Photography 

BOATING AND OUTDOOR SPORTS 

Wankel-Type Engines: New Kind of 
Power for Snowmobiles 

Two New Kits for Motorcycle Buffs 

New Dynaplane: Twice the Speed on 
Half the Fuel 

New Catalytic Heater Uses Propane 
PICTURE NEWS 

Japanese Racer Breaks Records 
Automatic Laundromat for Planes 
Bike Steers Like a Car 

EVERY MONTH 

6 PS Readers Talk Back 

14 "Say, Smokey— " 

20 Science Newsfront 

38 Detroit Report 

93 I'd Like to See Them Make 



134 
196 

115 

> 

72 

83 
104 

, 132 



62 
119 
124 



120 New Ideas from the Inventors 
168 Wordless Workshop 
170 Shop Talk 
Mechanics and Handicraft ® Popular Science ® printed m u.s.a. 24 




Do a little 
name-dropping 
the next time a 
fellow craftsman 
drops by. 

He'll nose around your workbench, 
then say: "Aha — I see you use Nicholson 
files." 

And you'll answer, very casually: 
"Doesn't everybody?" 

Which will probably lead to a discus- 
sion of the many different types of 
Nicholson files and rasps— and the many 
ways you each use them. 

(If you don't happen to have any 
Nicholson files, don't be embarrassed. 
Just drop by your hardware dealer and 
stock up.) 



There's never a dull moment with 

Nicholson 



® 



Nicholson File Co., Providence, R. I. 
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Cleans as it lubricates 

upgraded to exceed 
all car makers' latest specifications 
100% Pure Pennsylvania 
Wolf's Head Oil Refining Co* 
Oil City, Pa. 
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This free booklet 
will tell you how 
you can become a 
Computer Programmer 



/ 50M0 \ 
more 
programmers 

needed now! 
500,000 more 
will be needed 
\ in a few / 
\ yearsi / 



...and how you can train 
at home for big earnings 
in the world's newest, 
most exciting profession. 



IP you're dissatisfied with your present job, why 
don't you become a programmer? So great is 
the demand for programmers, you'll have your 
choice of openings, with a growing future ahead. 

For the vast majority of good positions, a high 
school education, a logical mind and the right 
preparation are all that are required. LaSalle, 
world leader in home education, will train you as 
a programmer in your spare time. 

Why not plan for bigger success in the field 
where employers are looking for you? Authorities 
agree that for many years to come there will be 
more openings in computer programming than 
people to fill them! Even beginners are paid well; 
and with experience, programmers can fill major 
supervisory positions at salaries of $12,000 to 
$15,000 a year - often as much as $20,000. 

Without leaving your present position, you can 
start your training now — at very low cost. You 
can study at home, in hours of your own choosing. 
Experienced LaSalle instructors will guide you by 
mail every step of the way. Industry experts say 
this is the most thorough course of its kind that 
they have seen. The ease and rapidity with which 
you learn will surprise you. 

LaSalle has just published a fascinating booklet 
"How To Become a Computer Programmer." In 
simple, non-technical language this booklet tells 
you what computer programming is; what the pro- 
grammer does; how you can train by mail through 
the school that has enrolled more than 1 ,500,000 
people in its many success courses. Mail the cou- 
pon for your free copy or write to LaSalle, 417 
S. Dearborn, Chicago, Illinois 60605. 

® 1967 LaSalle Extension University 




LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 
417 S. Dearborn Street, Oept.ai-135, Chicago, lllinoia 60606 

Please mail to me the free illustrated booklet 
"How To Become a Computer Programmer." 



Name Age. 



Address County 

City & 

State Zip No 

Working Hours 

Occupation A.M P.M, 
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PS Readers 
Talk Back 

Gas-saving gadgets 

Thanks for the information in "Test Re- 
port on Those Gas-Saving Gadgets" [July]. 
I have received many ads in the mail about 
these. Your article has stopped me from 
even thinking of buying any until I really 
look into it carefully. 

Allen Van RrmmiCTi. Castlewood, S. D. 

... I don't how you can say those 

gas- savers don't work. I have several of these 
devices installed and they really work. The 




only trouble is that I have to stop every 
few blocks to drain the gasoline I make. 

S. HuBWHZ, Bayonne, N. J. 

. . . Having been a PS fan for 30 years, I 
am prompted to express my thanks and ad- 
miration for what I consider an outstanding 
job. During an era when most products in 
this country have undergone what I call neg- 
ative evolution— cheapening and degradation 
of workmanship— jraur leadership has been 
responsible for an improved PS. I am 
particularly impressed by such articles as 
the test report on the gas-saving gadgets. 
You certainly performed a real public ser- 
vice, in addition to reminding us that your 
loyalty to readers transcends financial sub- 
servience to advertisers. 

C. W, Fowler, Orlando, Fla. 

World War I planes fly again 

In "Wire-and-Fabric Wonders of World 
War I Fly Again" [July] you show a pic- 
ture of a "1910 Bleriot monoplane.** Actual- 
ly this is a Demoiselle monoplane. It was 
invented by Alberto Santos-Dumont, the first 
man to fly in Europe. The story says that 
the plane could only get 20 feet off the 
ground. In Sept., 1909, Santos-Dumont fiew 
the Demoiselle for five miles at an altitude 
of 180 feet. 

Edward R. Donnelly, Philadelphia. 

A tip of the hat to all the airplane buffs 
who caught our error. 

6 1 POPULAR SCIENCE 



Record coast-to-raast auto run 

In "Coast to Coast by Car in Under 45 
Hours" [July] the map shows that Norbye 
and Dunne left New York at 11 a.m. and i 
arrived at tiie Delaware bridge at 12:06 I 
p.m. They say they took the N. J. Turn- ^ 
pike, which is 118 miles long and the legal 
speed (which they say they observed) is ' 
60 m.p.h. How could Norbye and Dunne { 
cover more than 118 miles at 60 m.p.h. in 
one hour and eight minutes? 

Joe Betti, Palisades Pari^, N. J. 

Norbye and Dunne didn't take the Del-y 

aware Memorial Bridge, which is at the end 
of the turnpike. They took Exit 6 and the y 
bridge over the Dekuoare River that leads 
to the Pennsylvania Turnpike, about half 

the 118 miles. 

... I can't be convinced the Pontiac Cata- 
lina was capable of going 420 m.p.h. for ^ 
a full 10 minutes. The distance between | 
Indianapolis and Terre Haute, Ind., is ap; 
proximately 70 miles. Your boys would have 
had to average 420 m.p.h. to cover the 70 I 
miles in 10 minutes as shown on the trip 
map. 

Joe Forman. Florissant, Mo. 

They covered it in one hour and 10 min- ^ 

utes. They crossed a time zone, and, as 
noted under the map, the hour was given in ' 
local time for each dty. 

Surfing all wet? 

Robert Gannon's article "Riding High in 
Search of the Perfect Wave" [July] brought 
back painful memories. Gannon's vivid de- 
scription of the hardships suffered during 




surfing lacks nothing— except the exhilarating 
thrill when you sell your board! I 
Alan Andrews, Johnston, R L 

. . . The article was a poor representation 
of surfing. You should have come to the | 
West Coast for information on surfboard- i 
building, because the East Coast is still in \ 
the Dark Ages. Boards now are seven feet, 
six inches long and 25 inches wide. Gannon 
must not have been near the ocean before. 
I have livpd at the beach all my life and | 

Continued 
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We put fiber glass in FGA® shingles 
for the same reason it's in helmets: 
lightweight protection. 



J-M's lightweight FGA® shingles give your roof special 
protection from weather, plus long roof life and low 
maintenance. Becausefiberglass in shingles (as in helmets) 
resists cracking, curling, rotting and warping. 

The combination of fiber glass and asbestos in FGA 
shingles also gives you extra fire protection. They've been 
awarded the Underwriters' Laboratories Class A fire 
rating— the highest given. And our Seal-0-Matic®feature 
makes them exceptionally wind resistant. They've actually 
withstood hurricanes. 

If your roof needs replacing, do it with FGA shingles. 
They come in 14 wife-pleasing color blends. 

Johns-Manville 



See them at your J-M dealer's. 
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Give 

your 2 year old 
a DieHard 



-1 



America's most powerful 
car battery makes a great 
present for your car. 

If your car has reached 
its second birthday, its 
battery is facing its third 
winter and about half the 
batteries that come in new 
cars don't make it. 

Even if yours does, it 
isn't the same old battery 
it once was. The old zip 
is gone. The starting power 
isn't there any more, as 
you may sadly discover the 
first really cold morning 
this winter. 

And starting power is 
what a battery is all about. 

Enter DieHard : America's 
most powerful car battery. 
With a five-year Sears 
guarantee. 

To put more power in a 
battery, you have to have 
some place to put it. 
So we got rid of the 
thick-walled old rubber 
battery case. Instead we 



use polypropylene, a new, 
white, see-through plastic 
as rugged as it is handsome. 
And within these thinner 
but stronger walls we 
pack higher, wider plates 
and extra acid to match. 

The result is 35% more 
usable starting power than 
the very best battery of its 
size anyone else makes. 

And maybe 2, 3 or 4 
times as much starting 
power as your old black 
rubber box ever had. 
Even when it was new. 
Such is progress. 

If you decide to keep 
your old battery a little 
longer, here are a few 
more facts to mull over 
the first cold morning 
you have to walk to work : 

You could have bought 
the DieHard in any of more 
than 2500 Sears, Roebuck 
and Co. stores. Each of 
which would have been 
happy to Charge It on 



your Sears Revolving 
Charge. 

So buy the DieHard 
today and you'll probably 
never have to buy another 
battery before you 
trade your car. 
The Sears 5- year guarantee : 
"Free replacement within 
90 days of purchase if 
battery proves defective. 
After 90 days we replace 
the battery, if defective, 
and charge you only for 
the period of ownership, 
based on the regular price 
less trade-in at the time 
of return, prorated over 
number of months of 
guarantee." 

The DieHard. 
Sold only at Sears. 
$29.95 with trade-in. 




ALLSTATE 

You can't do better than Sears. 



DieHard batteries now fit 75% of the 1 2-voIt cars on the road. Sears carries a complete line of other fine batteries as 
well, in a wide range of prices. 
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Bond Street is the pipe tobacco that burns slow 
and lazy-like. Doesn't rush you through your 
pleasure. The rich taste stays around awhile. 
All because we use a combination of plugs and 
flakes, for smooth and steady burning. 

Contented Bond Street smokers tell us that 
on a single pipeful you can sail from Lake 
Forest, 111. to Racine, Wis. (provided there's 
a stiff breeze behind you). And, if you pass 
other sailors along the 
way, one will surely say 
something complimen- 
tary about the aroma. 



Lights easy — 
takes its own good time 
about burning. 




PS Readers Talk Back 

[Continued] 

have never had my eyes stung by salt water, 
or had tooth fillings ground out by sand. 
Charles Wright, Manhattan Beach, Calif. 

Two-by-twos add up to fine furniture 

I was pleased to find the useful "lie-flat" 
blueprint with "A Roomful of 2x2s" [Apr.] 
and built the chair (below). I like its sim- 
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plicity and sturdiness. You listed 4Vi-inch 
bolts for the chair's back support, but I 
found six inches was about right. I used an 
electric carving knife to cut the foam-rubber 
cushions to size. 

Jim Kipp, Armawan, 111. 

Is there any difference in gas? 

"Gas for Your Car" [June] quotes a Fed- 
eral Trade Commission official as saying 
that "there is no difference in gasoline. 'They 
all come out of the same pipelines." He no 
doubt is of the opinion that mashed po- 
tatoes, boiled potatoes, and fried potatoes all 
come from the same pipeline also. Why do j 
the majority of people permit such stupidity 
to reign? 

Harry G. Weber, Hinsdale, 111. 

... In my area where I am a truck driver, 
one independent refinery sells, and I de- 
liver to, no less than seven major-brand 
gasoline distributors and many private-brand ^ 
outlets. A visit to a number of refineries 
will plainly reveal many major-brand tank- 
ers, along with common carriers, loading at 
the same platforms and taking on the same 
gas. 

John Runfola, Fredonia, N. Y. 

Maintaining trailer bearings ^ 

In your very fine article "Trailer Tips 
and Tactics for Boatmen" [July], you have , 
overlooked one great error I see being made 
constantly— "dunking" trailers. Many trail- 
ers are equipped with so-called sealed bear- 
ings, and I have seen many that had to be | 
replaced. Any bearing used in over-the- 

Continued*^ 
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The modern Army goes to school, and 
there's a place in class for you. 

In fact, high school graduates have more 
than 300 job training courses to choose from. 

And if you qualify for the Army's enlist- 
ment program, we guarantee your course selec- 
tion before you step forward and raise your 
hand. 

There's still another plus. The training is 
great. A leading American university credits 
the Armed Forces with one of the most ad- 
vanced and comprehensive educational pro- 
grams in the world. 

Job training in the Army could be the oppor- 
tunity you need to acquire a vital and reward- 
ing skill. At the same time, you fulfill your 
military obligation. 

We can give you more than 300 good 
reasons for joining the Army. 

But all you need to choose is one. 

Your future, your decision . . . choose ARMY. 



Army Opportunities PS 9-68 

Dept. 200 

Hampton, Va. 23369 

Please send me your free 40-page booklet. 
I understand there's no obligation 
attached to this request. 



Name Age. 

Address 



City County, 



state Zip- 
Phone Education 



L. 



SWORN STATEMENT FROM CHAS. LEMMINGt 

**After starting my 
own business 



I've averaged \ 



A DAY 




— most of it Clear Profit!" 

Here's your chance to start a money-making 
year 'round business of your own and make 
the success you've dreamed about 

• In a city of less than 50,000, Mr. Lemming started his 
own business after filling in coupon like one below. He 
averaged $100 a day during first year, some days $200. 
F. E. Doran grossed $1050 in single month. Geo. Held 
grossed $300 in one week. 

How much you earn depends largely on you. No spe- 
cial skill, no large investment required for our electric 
upholstery cleaning machine. Start spare time until full 
time justified. Hire helpers as needed. 

NO SHOP NICESSARY • You clean upholstered furniture 
on customers' premises — homes, hotels, motels, etc. Auto 
upholstering, too. No hauling; operate from your home. 
Watch business grow as satisfied customers tell friends. 
Supplies cost little, profits high. We will help you to 
start and work with you for your success. Training and 
consulting with experts is available at no extra cost. 

OURS IS NOT A LEASI ARRANGIMENT • You are free to 
operate in an independent manner. You sign no contract. 
You own the deterger outright and are always your own 
boss . . . and every dollar you take in is yoiuB to keep. You 
pay no fees, or dues, or royalties to anyone, and enough 
supplies come with it to return far more than your in- 
vestment. Many earn the cost of the deterger in a week 
or two. It costs nothing to get details... write today. 



■- SEND COUPON TODAY 

VON SCHRAOER MFG. CO. t911 "D" PL., RociiM, Witccntin S3403 

Send at once (no obligation) your FREE booklet containing 
information about your rlbctric upholstkky dbtkrger 
and bow I can start my own permanant, profitable buaineas. 

Name 



Addreu. 
CHy 



.Slal*_ 



.Zip Coda. 



VON SCHRADER MFG. CO, 
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PS Readers Talk Back 

[Continued] 

road service will tend to generate heat, if 
for no other reason than the internal fric- 
tion of the grease. This causes an expansion 
and must be relieved through the seals. 
Drop this heated bearing in the water, and a 
vacuum is created within the bearing and a 
small amount is drawn into it. Result: cor- 
rosion. "Pack the bearing full of grease," 
I've heard some say, but in my years of ex- 
perience I have seen many bearings fail due 
to overlubrication. 

W. P. LiLLER, Dunedin, Fla. 



Builds a PS boat project 

In January PS you 
had an article "Two 
for Your Outboard." I 
built an electric motor 
based on one of the 
ideas (see photo). I 
fashioned a three- 
piece aluminum hous- 
ing for the motor and 
made an adjustable 
motor mount. I also 
installed a three- 
speed heater switch. 
Pieces of pipe and 
scrap metal were 
welded together for 
the rest of the parts. 
The unit swivels 360 
degrees for reverse. It 
will push a 14-foot 
john-boat with two 
aboard in high-sp>eed 
position. 














4 









Jerry Uebelhor, Ireland, Ind. 

Tip on mower care 

In "Care and Repair of Your Power 
Mower" [July] you say when flooding oc- 
curs to remove spark plug and crank until no 
vapor comes out. I've fo\md this unneces- 
sary. I open the throttle fully along with 
the choke, and crank the engine. This 
forces vapor out the exhaust, and after a 
few tries the engine starts. 

Carl Lammons, Dallas, Tex. 

Thinks PS is the greatest 

Your July issue is a classic. The stories 
on World War I airplanes, use of a metal 
finder, care and repair of lawn mowers, and 
the report on gas-saving gadgets make it 
one. 

Paul Clarke, Denver, Colo. 

Want to get something off your chest? 
Write "Readers Talk Back," Popular Science, 
355 Lexington Ave., New York, N.Y. 10017. 



The S-K Wayne tools used by professional 
mechanics and those at your dealer's 
have one thing in common: 

They're exactly the same. 




All S-K Wayne tools are professional quality 

-made to looR hetter, feel better, zuorh better. 



We make just one grade of hand tool. Professional 
quality. These are the tools used by professional me- 
chanics for car repair, in industrial plants, on assembly 
lines, in appliance repair service. These same precision 
fools are used by homeowners, hobbyists, car owners, 
farmers, boating enthusiasts — anyone who takes pride 
in owning the best tools and doing his best work. 

Your local dealer will be proud to show you this 
professional quality S-K Wayne tool line. Individual 
tools and money-saving complete sets. Sockets, ratchets 
and handles. Wrenches of every type and size. Com- 
bination, utility and solid joint pliers. Punches and 
chisels. Screwdrivers. Pipe tools. Tool boxes, too. See 
him soon. 



"Let your tiands be the judge" 



S K 

Wayne 






S-K WAYNE TOOL COMPANY 

332 S. Michigan Ave. • Chicago, III. 60604 
Subsidiary of Dresser Industries, Inc. 



"Say, Smokey— " 

A clinic on cars by America's 
most famous mechanic 

Each month in Popular Science Smokey Yunick 
answers questions on cars— family cars, high- 
performance jobs, hot rods, and racing cars- 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 
and address. 




"The 390 engine in my 1967 T-bird 
started out by using a quart of oil every 
200 miles. Two intake-manifold gasket jobs 
didn't help. A ring job at 8,000 miles 
helped, but only for a couple of thousand 
miles. Another intake-manifold gasket with 
voire guides didn't help, and started making 
the engine miss when cold— though after it 
warms, it smooths out. Have just had a 
tune-up with new plugs, etc., with no help 
and am desperate. The dealer is willing, 
but doesn't know what else to do." 

P. C. Reasons, Eudora, Ark. 

How come so many intake-manifold gas- 
kets? I'd be suspicioiis about a bad fit, or 
even a bad manifold. The high oil con- 
sumption is not normal, or in any way char- 
acteristic of that engine. The engine either 
was not put together right, or it contains 
some defective parts. If the dealer is on the 
level about being willing to make this right, 
then have him tear the engine completely 
down, from top to bottom, examining all 
parts as he goes. Since it could be a leak, 
high crankcase pressure, a bad piston-ring 
seal, or even parts machined out of toler- 
ance, it might be better to write Ford, and 
dirnip it in their lap. 

"Please explain the difference between 
'hot' and 'cold' spark plugs, and when each 
should be used." 

Louie E. Entz, Monte Vista, Colo. 

Hot plugs are for the sissy-type engines 
that don't develop high combustion temper- 
ature, or power. Basically, the cooler the 
plug, the more heat it can stand. But you're 
more apt to have problems with folding. It's 
best to stick to manufacturer's recommenda- 
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tions, taking into consideration your driving' 
habits and local conditions. If you change 
brands, make sure you get the proper heat- 
range plugs or you may wind up with an 
education in major engine surgery. 

"I'm considering installing a capacitor- 
discharge ignition system in a six-cylinder 
1967 Mustang. Should it improve my gas 
mileage? Could it be at all detrimental to 
the engine? Would it void the manufacturer's 
guarantee?" 

Howard I. Greenberg, Norman, Okla. 

With no other changes, don't look for any 
mileage increase. Your car will start better, 
and it won't hurt your engine— in fact, will 
be in its favor. Yes, it will technically void 
the warranty. If you ask if it's worth spend- 
ing money on, I'd say No! 

"When I pull the dipstick to check the oil 
level on my '62 car, there is a pasty yellow 
substance on it that looks like mayonnaise. 
If I let the engine idle in the garage, this 
stuff drips out of the road draft tube. I use 
the best lOW-30 oil, have a new filter, and 
use a motor desludger at each oil change." 

Joseph Oaks, St. Louis, Mo. 

It sounds as if your mayonnaise stems 
from a leak that allows cooling water into 
the oil system. 

"My 1964 Skylark with 300-cu.-in. engine 
and two-speed automatic transmission runs 
very well, except when I kick down to get 
into passing gear. At 60 m.p.h. the engine 
sounds like it is running full; then it slows 
slightly; then runs full speed; and continues 
on and off, on and off until you let it fall be- 

Continued 
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The Round Tire is 

Rugged'ter 




it 0ves you at least 3,000 extra mUes 



When we say "rugged-ier," we mean Atlas Plycron* 
— The Round Tire — has a more rugged construc- 
tion. It has a long-wearing tread that rolls at least 
3,000 miles further than tires that come on most 
new cars. Once again, road tests against complete 
sets of tires for new 1968 cars proved it. 

Another reason Atlas Plycron tires can go the 
extra distance : the tread is made of tough, long- 
lasting rubber compounds. That's why we say it's 



"tread-ier," too. It has a unique tread, designed 
to put more rubber on the road. And Atlas Plycron 
is "ply-ier." Its rugged tread is backed by all the 
strength of four full plies. 

Talk about safety? We really put Atlas Plycron 
tires to the test ! Fifty-four different ways. So you 
can be sure. 

Get Atlas Plycron tires and start thousands of 
miles ahead! 



BEST BV CAR 



ATLAS 

Tires . Batteries • Accessories 

Sold at over 50,000 leading service stations 

*IRAOC-MARKS "AtlAS" "fLYCRON" KIS. U.S. PAt. Off. © >»6a ATLAS SUPPLT CO. 
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SAVE UP TO $200 OR 
MORE ON AUTO AIR 
CONDITIONING! 




SUPREME 



New prices — just $138 on the Standard (not 
pictured) — $148 on the Super Air — and new 
Supreme only $165. 

The new Supreme takes up no usable space. 
Installs quick and easy just like the other 
Comfy-Kit units. 

Comfy-Kit performance is unsurpassed. Cool- 
ing power is greater than that of other brands 
costing two or three times as much. 

Installation is simple — a matter of four to 
six hours. It's just like being paid up to $50 an 
hour for your time. Everything is furnished — 
including the loan of special tools if you need 
them. 

Let someone else pay big prices for air 
conditioning. 

Mail in the coupon today — and enjoy cool, 
comfortable, windows-up driving all summer long. 



"Say, Smokey— " 

[Continued] 

low 60. Would this be caused by a sticky 
throttle, or a transmission going bad?" 

Dave Pew Jr., Pittsburgh, Pa. 

You'd better head for the nearest trans- 
mission shop. It sounds from here like a 
sludged-up valve body. 

"At 60.000 miles, smoke fumes were com- 
ing out of the oil-filter tube in my car when 
the engine was hot. so I had new rings and 
a valve job. A hundred miles later, it was 
still smoking a little. The mechanic says I 
should drive it up to 1.000 miles, then bring 
it in, and he will adjust valves and carburet- 
or. He wasn't upset about the smoking, and 
tells me that the rings will seat themselves. 
Is this truth or fiction?" 

Mrs. George Petersen, St. Louis, Mo. 

The mechanic is right. It does take the , 
rings some time to seat in. Cars with high 
mileage don't have real straight cylinder 
walls and require more time for the rings 
and wall to "get acquainted." 

"My 1967 Rebel has a tendency to weave 
in a crosswind, and to lean to the side where 
a heavy person rides. The dealer has been of 
no help. Would load levelers help, or butyl- 
rubber air lifts?" 

Edgar F. Ahalt, Hyattsville, Md. 

A car that weaves in crosswinds is danger- 
ous. I don't have room here to tell you all 
the things that would have to be done to fix 
it, but I can point out some of the causes: 
Biggest reason is in design— that is, incor- 
rect suspension geometry, causing a front or 
rear steering effect when the car rolls or as 
the wheels travel up or down. Tires that 
are weak laterally can also be the cause. 
Anyway, heavier springs and shocks would 
only be lipstick for this problem. 

"My MGA veers right when I back off 
the accelerator in normal street or highway 
driving. When I speed up, it pulls back to 
the left. The car has been hit in the front 
but shows good repair work and no chassis 
damage. How can I correct this steering 
problem?" 

Chuck Grimsley, Compton, Calif. 

You are driving a dangerous critter. Ei- 
ther the rear axle is bent to the left or it's 
floating in its mountings. Another possibility 
is that the frame was knocked out of shape 
in that collision. Have the whole chassis 
checked and repaired before you wind up 
wearing it. 

Continued 



COMFY-KIT 

P. 0. Box 8585, Dept. P. S. 9 • Dallas, Texas 75216 

n Enclosed is $138* for Standard Unit. 

□ Enclosed is $148' for Super Unit. 

□ Enclosed is $165" for Supreme Unit. 

□ Enclosed is $30 deposit on a □ Super 

□ Standard □ Supreme Unit. I will pay the 
balance, plus C.O.O. charges when delivered. 

□ Enclosed is $8.00 deposit for a set of four 
tools, which will be returned to me when I 
return the tools. 

□ I would like to see the instruction book before 
I order. I enclose $1.00 for the instruction 
book only. I understand this will apply on any 
future Comfy-Kit order. 

□ I would like information on a Comfy-Kit 
dealership. 

Name 

Address 

City State Zip 

My car Is a (year) (model) 

Engine displacement Horsepower 

Power Steering yes no 

Floor shift Steering column shift 

Smog pump yes no 

^'plus state tax where applicable 
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TOM McCAHILL SAYS: 

Smart Guy Can Really 
Clean Up in the Appliance 
Repair Field" 



Those electrical gadgets you have around your 
house are great on convenience, but if you're like 
a lot of do-it-tomorrow Johnnies, you don't know 
where to turn when one breaks down. So you 
call one of the busy Appliance Servicemen in 
your town, then drink instant until that fancy 
automatic coffee pot is perking again. 

People have so many electrical appliances, it's no 
wonder Appliance Repairmen are busy as a bear 
in a bee nest. Count yours. The average home has 
at least a dozen, maybe more. There are better 
than 800 million appliances in the U.S.A. right 
now. No wonder the man who knows how to 
service appliances properly is pocketing $4 to 
$6 an hour, for as many hours as he cares to 
work! 

If you're interested in making money (and who 
isn't), here is a job field crying for good men. And 
it's no sweat at all to get the training you need. 
Thousands have trained with National Radio In- 
stitute's Appliance Division. NRI has a great, low- 
cost home-study program covering every type of 
Appliance repair in detail. You study at home, 
in your spare time, learning through actual prac- 
tice how to fix home, commercial and farm ap- 
pliances. And not just the little stuff, either. Be- 
sides cantankerous coffee pots and toasters, you 
can learn how to repair air conditioners, refriger- 
ation equipment, even small gasoline engines — 
and that's where the big bucks are, in the major 
appliances you'll fix. 

NRI is one of the biggest and best schools in the 
home-study field. They have this Appliance Ser- 
vicing course worked out to the most nit-picking 
detail. Yet, you'll be amazed at how little it costs. 
You even get a 25-buck professional Appliance 
Tester without extra cost. With your Tester and 
a few basic tools you probably have in your house, 
you'll be doing repair work long before you 
finish the course. And you can work anywhere — 



in a corner of your basement, in the garage, even 
on the kitchen table. 

NRI has been in home-study education since 1914. 
Experienced, well-trained instructors on the staff 
of 150 in Washington. D. C. give you all the per- 
sonal attention a man could ask. You don't even 
need a high school diploma. Take it from Uncle 
Tom . . . this can be one of the easiest and most 
rewarding businesses you'll find today, either 
full-time or in spare hours. As a matter of fact, 
knowing how to service Electrical Appliances 
can pay off even if you don't want to strike out 
on your own. That coffee pot on the fritz probably 
needed ten minutes of a repairman's time to be 
perking again like the mudpots in Yellowstone 
Park. You can do it yourself with the training 
NRI gives you. And if you're thinking about So- 
cial Security years, this is a great way to pick 
up some money and keep yourself busy at the 
same time. 

There's nothing to lose except a postage stamp 
and the energy it takes to walk to the mailbox. 
What you'll get for your efforts is the newest NRI 
Appliance Servicing catalog. Nobody is going to 
ring your doorbell to pressure you into signing 
an enrollment blank. NRI doesn't employ sales- 
men. 

Do yourself a favor and mail the coupon now— 
before you turn this page. 
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NATIONAL RADIO INSTITUTE. APPLIANCE DIVISION 
3939 Wisconsin Avenue, Washington. O. C. 20016 



APPROVED UNDER NEW CI BILL 

If you served since January 31, 1955 
or are m service, check Gl line below. 



601-098 



OK — I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman 
will call. 

Name Age 



Address 



City State 

Accredited Member National Home Study Council. 



Zip Code 

□ Check for facts on new GI Bill. 



SEPTEMBER 1968 j 17 



Cci 



SHOOT A STAPLE 

WHEREVER YOU'D DRIVE A NAIL! 





STAPLE 



for tacking light up- 
tiolstery. leattierettes, cor- 
nices, quilting for closets, 
wall decorations, etc. 



3/8] " STAPLE 

UJfor fastening light 
insulation, roofing papers, 
electrical wires, weather- 
stripping, wire mesh. etc. 





1/2 f STAPLE 

IJlor tacking under- 
layments for carpets, porch 
screening, felt stripping, 
canvas, fiberglass, etc. 



9/16 " STAPLE 

1^ for tacking metal 
lathing, cornerite. wire 
fencing, roof coverings, in- 
sulation board, etc. 




TRY IT-SEE FOR YOURSELF! 

Available at HARDWARE • LUMBER • BUILDING MATERIAL 
• STATIONERY • VARIETY and Other Retail Outlets. 

ARROW FASTENER COMPANY. Inc. 

Saddle Brook, New Jersey 07663 
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"Say, Smokey— " 

[Continued] 
"When I accelerate hard, my 1967 Chevy 
325-hp. V-8 has a flat spot with a one-second 
count before it picks up. This happens at 
any speed. The dealer says it is normal. I 
say it is a safety hazard. Any advice?" 

Robert Krieger, Chicago. 111. 

You have carburetor trouble. It's too lean 
on acceleration, and possibly there is not 
quite enough spark advance. A good dealer 
could fix it without any alibis, since he is 
supposed to have the parts and information. 
But I think I ought to warn you that it will 
take a good carb man to fix this right 
since I feel it starts from a carburetor-de- 
signn problem on that model. 

"/ have had repeated valve burning on my 
1960 overhead- valve Rambler six. They also 
tighten up after 3,000-4,000 miles. What 
causes this? Is there any way I can convert 
to rotating valves?" 

Dean W. Mumaw, Huachuca City, Ariz. 

Get high-buck valves for this engine. Ro- 
tators are better, but not necessary. Check 
out your exhaust system thoroughly. Also 
recheck the timing, and carburetor jetting 
and settings. 

"/ have heard that sustained high speeds 
are harmful to an engine, so what is con- 
sidered high speed? How much should that 
speed be varied and for how long at each 
speed? How often should oil be changed dur- 
ing extended driving— particularly when pull- 
ing a trailer?" 

Lauren Coleman, Vestal, N.Y. 

Most engines today are capable of sustain- 
ing legal speed limits without being consid- 
ered abused. Or they can be run at quite 
high speeds, assuming the proper gear ratio 
and tire size are in the package. Since en- 
gines vary widely in their capacities, I'd 
have to give you the maximum normal 
speed— 4,500 r.p.m. If a car gets a trip of 
100 miles or more several times a year, you 
shouldn't have to do any planned speed driv- 
ing for proper engine maintenance. You've 
given me so many variables on what you ex- 
pect of your car, and so little information 
about it, I can only say, as to the oil changes, 
that the more she has, the longer she'll last. 
And don't forget the filter changes. 



Got a question on autos? Send it to: 
"Say, Smokey—" Popular Science 
355 Lexington Ave., New York, N.Y. 10017. 

Not every question may be used. Questions cannot 

be answered by individual letters. 
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TUNE UP 
ELECTRONICALLY 

ANY CAR EVER MADE! 

i> COMPACT or LIMOUSINE 
DOMESTIC or FOREIGN 
4. 6 or 8 CYLINDER 
6 VOLT or 12 VOLT 
i> POSITIVE or NEGATIVE GROUND 
Wi'f/i New /mproved Mode/ BM62 

DWELL TACHOMETER 

A QQIinr. EASY STARTS, OPTIMUM PERFORMANCE and 
HOOU nC . MAXIMUM GAS ECONOMY with MODEL BT-162 

MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE TECHNICIAN, MODEL BT-162 WILL 
PAY FOR ITSELF MANY TIMES OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 
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The Model BT-162 will perform the services specified below 
in addition to man y other tasks too numerous to mention: 



Assure precise adjustment of points that are slightly 
worn or pitted. 

Indicate the most effective point setting without re- 
moving the distributor cap. 

Read the average dwell of dual breaker points as well 
as individual dwell of each individual set of points. 

Indicate the correct settings for external adjustment 
type distributors. 

Car manufacturers' dwell angle recommendations are 
included in the manual provided with the Model 
BT-162 for all cars including the external adjustment 
type distributors specified above. 

It is no longer necessary to file points to smoothness 
when using the Model BT-162. The instrument will 
automatically make allowance for any existing "pitt- 
ing" or "wear." 

To adjust for matheniatically correct carburetor ad- 
justment and thus insure maximum gas economy and 



quiet engine running, simply use the Tachometer sec- 
tion of the Model BT-162. Read the exact RPM while 
the engine is in neutral position. Then adjust the 
carburetor in conformity with the car manufacturer's 
recommendations as specified in the manual provided 
with the Model BT-162. 

To locate a "miss" you need only disconnect or 
"short" the spark plugs one at a time with the 
Model BT-162 switched to the Tachometer position. 
You will be able to instantly identify which particular 
plug (or frequently its wire lead) is responsible for 
the malfunction. 

Cars with automatic transmissions function efficiently 
only if the fluid pressures are correctly maintained 
and since manufacturer's instructions always refer to 
RPM the Model BT-162 (or an equivalent tachometer) 
is required to properly service automatic transmissions. 
Incidentally, the 5,000 RPM maximum range of the 
Model BT-162 is adequate for all car engines without 
any exceptions. 



The Model BT-162 comes complete, ready to use. Tune-up and operating procedure manual 
included with your Model BT-162 describes in detail how to make all tests. Also includes 
manufacturer's dwell angle recommendations for all cars, American and foreign. Packed 
with information from cover to cover. The manual is yours to keep even if you decide to 
return the instrument 



^29 



95 



SEND NO MOKEY WITH ORDER 

PAY POSTMAN NOTHING ON DELIVERY 



Try it for 10 days before you 
buy. If completely satisfied 
then send $5.00 and pay the 
balance at the rate of $5.00 
per month until the total price 
of $29.95 (plus P.P. handling and 
budget charge) is paid. If not 
completely satisfied, return to 
us, no explanation necessary. 



ACCURATE INSTRUMENT CO., INC. 

Dept. 590, 2435 White Plains Road, Bronx, N. Y. 10467 

Please rush me one Model BT-162. If satisfactory I agree to pay $5.00 
within 10 days and balance at rate of $5.00 per month until total price of 
$29.95 (plus P.P. handling and budget charge) is paid. If not satisfactory, 
I may return for cancellation of account. 



Clt)f_ 



-$tite_ 



□ Save Money! Check here and enclose $29.95 wlUi thIj coupon end we will on all thipr 
pint chariet. You t tlll retain the prWIIei e o f retumlni atter 10 day trial toi-full retund . 
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Science 
Newsfront 

Last-minute news 
and notes to keep you 
up-to-date 

By W. STEVENSON BACON 

New jet belt with miniature turbojet engine can carry 
a man for miles, letting him fly forward, backward, 
sideways, turn, or hover at standstill. Bell Aero- 
systems' successor to the famous rocket belt, the jet 
belt is now undergoing preliminary testing. The two 
thrust nozzles are manipulated with hand and arm 
motions to control flight. Part of the intake air is 
deflected around the engine and mixed with the out- 
put to keep heat from reaching the pilot or fuel- 
kerosene in clear-plastic tanks. 



A stoplight that "listens" to traffic could take 
a lot of the pain out of city driving. De- 
veloped by Matsushita of Japan, the new 
traffic controller incorporates a microphone 
in a horn aimed down the road. When the 
noise level is high— due to a steady flow of 
traffic— the light remains green for longer 
periods. A reduced noise level returns the 
stoplight to nonnal timing between red and 
green signals. Simple in design, the "listen- 
ing stoplight" could be produced for about 
the same price as an ordinary light— and for 
far less than the cost of installing a com- 
puterized traffic-control system. 

Tall buildings that "get the shakes" are giv- 
ing engineers real trouble. Skyscrapers, TV 
towers, bridges, and other structures have 
a natural frequency at which they oscillate. 
At exactly the right wind speed, they swing 
violently and may collapse. (The Tacoma 
bridge, which fell in a 40-m.p.h. wind, was 
an example.) Old buildings were made of 
masonry and had weight-bearing partitions 
that dampened the oscillations. Modern 
buildings do not. Working on the problem 
are researchers headed by Dr. Gerrit H. 
Toebes of Purdue. The tools: water tunnels 
in which flowing water sets up vibrations in 
cylinders representing tall structures. The 
objective is to avoid expensive repair jobs- 
like those on the oscillating Saturn V tower 
(slight change in shape) and a new Czech 
bridge (dumping tons of gravel into steel 
columns for damping) . 
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Flat, hang-on-the-wall TV sets no more than 
three inches thick are a good possibility with 
a new, ultrathin picture tube. In an ordinary 
TV tube, electrons from the electron gun 
many inches behind the screen are acceler- 
ated against it to cause the phosphor to 
glow. The new picture tube places the elec- 
tron gun at the top of the tube, accelerating 
the electrons down against a reversing lens 
at the bottom. The lens folds the beam back 
on itself through 180 degrees, bouncing it up 
onto the screen. Inventor of the tube, which 
may be used in sets by the early 1970s, is 
Prof. Dennis Gabor of Imperial College, 
London. He also invented holography. 

Far-out wheel-less trains that travel on rollers 
and hurl passengers from city to city at 
speeds close to that of sound are being de- 
signed in Japan. Powered by four rocket 
engines giving over 8,000 pounds' thrust, the 
trains will be 720 feet long and 18 feet wide, 
and will seat 1,000 passengers. They'll flick 
along on rollers mounted in large square 
frames, resembling hurdles. To add impetus, 
the rollers will revolve 70 times a second. 
The trains, called sonic-gliding expresses by 
the inventor, Dr. Hisanojo Ozawa of Meijo 
University, will cut travel time between 

Continued 
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USSS YOUR MUSIC IN DAZZLING ACTION with 




Dramatic Breakthrough 
In Audio-Visual Enjoyment 

Adds a spectacular new diiiieti.siui. to the world 
of music and entertainment. Now you can 
actually tee vour favorite musical selection 
translated into fantastic patterns of beautiful 
color — each Individual note carr>*lnff Its own 
each shape danclnn and prancing, whlrllnii and 




uniauc twtsttnir. radiating shape . . . eacn siiape uai cini: aim pruiiuuiK, wiiiriiiuj oi u 
^l?llnir in p"r/«t (i„ie uiUi tlte mu.ic. Science, art and electronics combined with dramatic 
^^sillts AtUches in seconds to your radio, tape recorder, hi-h or stereo with two alllBator 
JTlos Can be used on small screens, laree walls, stages and whole auditoriums. Loads of 
funl Wonderful for parties! Practical, too! Unlimited special eflfects for bands, dances. 




a?anal?Ie Sep'tembeTlot If "you wa"nradditional details now," send 25c In coin for fully lllus- 
trated Ifl-pase Booklet No. 909fiN "Introduction to MuslcVlsion*.' 

walnut veneered Cabinet Model „ ^ „ „ 2L5u* n^inST' *i?^M"iod 

stfvk No B5 laiN S99.S0 F.O.B. Stock No. 71,030N >45.oa Ppd. 

H" Dj».lt°Your'sell Kit »2" Set (same as above w/larger Motiondlzer) 

Stock NO. 7l'o09 N. S22.S0 Ppd. Stock No. 71,032N $57. SO Ppd. 

SCO Watt 35mm Proiector (for above sets) — Stock No. 71,057N $34.50 Ppd. 

• Patent Pending. 

f'^C^i^:,,, ^^^^ _ 



BUILD YOUR OWN ATOMIC ENERGY LAB 

Create cosmic ray showers in the cloud 
chamber— see atoms explode with the spin- 
thariscope—check ionization and radioactivi- 
ty of every day materials . . . these are just 
a few of the fascinating projects possible 
with this amazing 43 part kit. Contains every- 
thing needed to construct your personal 
atomic energy laboratory. Absolutely safe. 
Includes atomic cloud chamber, projector, 
illuminator, electroscope, spinthariscope, 22 
page instruction booklet with suggested ex- 
periments. Ideal to stimulate science Interest. 
Stock No. 70.899N $8.75 Ppd, 




"FISH" WITH A MAGNET 

Go treasure hunting on the bottom! Great 
Ideal Fascinating run and sometimes tre- 
mendously profitable! Tie a line to 5-lb, Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom— your "trea- 
sure" haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
S-lb. Magnet is war surplus— AInico V Type— 
Gov't cost (50. Lifts 150 lbs. on land, 
much Rreafer weights under wafer. 

Stock No. 70.57111 5-lb. $12.50 Ppd. 

Stocfc No. 70,57011 3':-lb. $8.75 Ppd 



KEEP PACE WITH ^ 
THE SPACE AGE! 

AMAZING 
BARGAINS 

for Fun • Study • Profit 

from 

EDMUND SCIENTIFIC CO. 

300 Edscorp Building 
Barrington, N. J. 08007 




MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes, counts, 
compares, sequences. Colored plastic parts 
easily assembled 12" x S'^" x Intl. 
step-by-step assembly diagrams. 32-page in- 
struction book covering operation. Com- 
puter language (binary system) program- 
ming, problems and 15 experiments. 
Stock No. 70,683N $5.98 Ppd. 

irS HERE-BIG, NEW DIGICOMP II! 
Stock No. 70,946N (Intro, price) $16.00 Ppd. 




X- 

"3" ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power— famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens. 3X finder, hardwood tripod. Incl. 
"STAR CHART"; 272-page HANDBOOK. 
"HOW TO USE YOUR TELESCOPE" 

Stock No. 85,050H $29.95 Ppd. 

Stock No. 85,105N (4V*") $84.50 fob 

Stock No. 85,086N (6") $199.50 fob 



AMER. MADE OPAQUE PROJECTOR 
Projects Illustrations up to 3" x 3Vi"- 
enlarges them to 35" x 30" if screen is 6V2 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. current 
... 6 ft extension cord and plug included. 
Operates on 60 watt bulb, not included. Size 
12" X 8" x A'/j" Wide. Weight 1 lb. 2 ozs. 
Stock No. 70,199N $7.95 Ppd. 





WOODEN SOLID PUSLES 

Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family— young and old. Will test 
skill, patience and ability to solve problems. 
Stock No. 70,205N $4.00 Ppd. 

MONEY-BACK GUARANTEE 

Order by Stock No. — Send Check or M.O. 



GIANT FREE CATALOG 



I 



GIANT WEATHER BALLOONS 
"Balls of fun" for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Slock No. 60,568N (8' diem.) ....$2.00 Ppd. 
Stock No. 60,632N (16' diem.) ..$7.00 Ppd. 



GRIND YOUR OWN MIRROR KITS 

Faaturad in April Pop. Science Arti 

'Hugh Downs Tells How He 
Builds Telescopes tor Fun" 
Kite contain fine ennealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 

stock No. DIam. Mirror Thicuness ..IXl'^. 
70.0O3N.. "■'4".... J-!.' $ e. 00 Ppd. 

70:0O4N. . «". I" $12.95 to $13.93 Pp<l. 

70.OOSN.. H- l»/» ''S^c 

70.00«N..10" 13/5" 34.25 Fob 

70,0O7N. . 12>/2'' 2Vfc" «5.05 rob 




148 Pages! More than 4,000 

UNUSUAL BAROAINSI 

Packed with husre eelec- 
tlon of telescopes, micro- 
scopes, binoculars, malt- 
net*, masrnlflers. prisms, 
photo components, parta. 
kits, accessories — many 
hard-to-eet surplus bar- 
gains. lOO's of charts. 
Illustrations. For hobby- 
ists, experimenters, 
schools. Industry. 
Mall coupon for FREE CaUloe "N". 
I EDMUND SCIENTIFIC CO.. 3^0 Bdacorp 
' Bulldlne. Barrlniton, N. 3. 08007. 

I Name — — — 

I Address 

1^ City, 
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SECRETS of Teaching 
Yourself MUSIC 

revealed in your own home 
this money-saving way 





V'C'C! t Teach yourself Piano, Oultar, 
-"-"^ • Accordion, Sax, ANY Instrument 
—even If you don't know a single note now I 
No special "talent" no previous training 
needed. Famous low-cost U.S. School of 
Music Course, with step-by-step pictured 
lessons, makes It simple as A-B-C. Every- 
thing is in print and pictures. First you are 
told what to do. Then a picture shows you how. It's 
^ /p, ^ amazingly fast and easy. You start by 
*«/ , W Jj playing actual pieces. Sooner than you may 
y, Imagine you'll amaze friends by playing 
*^ your favorite music — pops, classical. Jazz, 
country music, dance tunes, etc. Over 
1,250,000 students all over the world. 

Stop Cheating Yourself 

Popularity. New friends. Gay parties. 
Extra money. Banish worries, frus- 
trations. Satisfy self-expression, cre- 
ative urge. Gain self-confidence. 

Write today for illustrated FREE 
booklet. U.S. SCHOOL OF MUSIC. 
STUDIO 169. Port Washington. L. I., 
New York 11050. (Est. 1898. Approved 
by N. Y. State Education Dept.) 




of These Joys 

Musical career. 

NswYwCn j 
UMraMnklii 
Yt»r Own H«iM 



Print Name. 



Address 

City & Zip 
State Code. 



^ Crisp Bacon 
in 90 Seconds 



1 



^1' 




with INTERNATIONAL'S 

MICROWAVE OVEN 

People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
"piping hot" TV dinner (frozen) in 3V2 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 
those leftovers. Counter- 
top designed. Works on 
115 vac house circuit. 
Write for folder. $545.00 
* Times are approximate. 
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INTERNATIONAL 



CRYSTAL MFG. CO., INC. 

10 NO LEE • OKLA CITY OKLA 73102 



Science Newsfront 

[Continued] 

Tokyo and Osaka (320 miles apart) to a 
mere 35 minutes. A model of the sonic ex- 
press recently hit 575 m.p.h. and a larger 
prototype will soon aim for 730 m.p.h. 

Barnacle cement, the strongest glue known, 

may be put to work holding the fillings in 
your teeth. It could also be used as an in- 
stant repair for broken bones. Long the 
blight of boat owners, barnacles stick to any- 
thing except copper— and with such tenacity 
they often have to be chiseled away. The ce- 
ment excreted by the creatures cures in 
contact with moisture, and cannot be dis- 
solved in strong acids or bases. In a pro- 
gram sponsored by the National Institute of 
Dental Research and conducted by the B. F. 
Goodrich Co. and the University of Akron, 
scientists are trying to analyze barnacle ce- 
ment and synthesize it. The adhesive would 
make dental work faster and less painful, 
since much drilling of teeth is now neces- 
sary to lock the fillings into place. 

Talking 3-D picture books on microfilm which 
you "read" through fiber-optic "pipes" may 
one day make printed matter as easy to 
absorb as TV. Each page of a "cinebook" 
consists of rows of tiny lVi-by-2V^mm film 
frames in color or black amd white. To "read" 
a page, a fiber-optic stylus is moved along a 
miniature guide rail. The 3-D images are 
transmitted to the eyes through a branched 
bundle of glass fibers that looks like a 
stethoscope. The fibers end inside a pair of 
dark glasses. Because the picture is so close 
to the eye, it appears full-size. Cine-books 
were developed by British inventor George 
Davies, who plans to add a sound track. 

Jet airports right in the heart of the city 

would be practical if a new STOL (Short 
Take-Off and Landing) jet plane becomes 



CRUISE FLIGHT 




AIR ACCELERATED OVER 
WING ADDS LIFT- 



ACCELERATED AIRFLOW 
AUGMENTS THRUST 




practical. The planes will be able to take off 
in just 1,500 feet and land at safe, slow 
speeds. The secret is the unique augmentor- 
wing shown in the drawing. A blast of air 

Continued 

Copyrighted malarial 



AUDEL PRACTICAL GUIDES 




AUTO ENGINE TUNE-UP 

Complete tune-up pro- 
cedures for all types of 
auto engines. Fulladjust- 
ment data for carbure- 
tors, ignition, valves, etc. 
For the car owner who 
wantstodohisown tune- 
up, as well as for the 
student or experienced 
mechanic. Fully illustrated. 416 pages. $4.95 
Circle No. 58 in Coupon 





Home Appliance 
Service Guide 



How to fix refrigerators, 
washers, ranges, toast- 
ers, and ail other electric 
& gas appliances. Fully 
illus. 608 pages. $6.95 
Circle No. 2 in Coupon 




Practical 
Electricity 



Complete handbook; 
practical, simplified 
ready reference on all 
electrical subjects. 130O 
illus. 1088 pages. $5.95 
Circle No. 4 in Coupon 



Home Refrigeration 
& Air Conditioning 



Servicing, operation and 
repair of all systems and 
machines, freezers, lock- 
ers, water coolers, etc. 
Illus. 576 pages. $6.95 
CircleNo.lAAinCoupon 



Electric library 



10 volume electrical 
encyc. Answers ques- 
tions on thousands of 
electrical problems. 9000 
ill. 5558 pgs. Set $25.00 
CircleNo.lSAinCoupon 



TV-Radio Library 



Two vols, on TV & radio 
circuits & how to install 
and repair all radio and 
TV including color. Illus. 
950 pages. Set $9.50 
Circle No. 3 in Coupon 



AUTO 
IHIIDE 



ALL-NEW 



biggest Auto 
Cuids value! 



COMMERCIAL 
REFRIGERATION 

Practical guide and ready ref- 
erence for students and work- 
ers. Covers all phases of in- 
stallation, operation, main- 
tenance and repair of commercial systems and ma 
chines. Complete coverage of electrical and mechan- 
ical work. Includes many useful tables and data. 
Fully illustrated. 544 pages. $5.95 
Circle No. 14B in Coupon 



FIX AKY CAR FAST! 

STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 

Troubleshooting— unique symptoms-and-causes charts • Spark 
Plugs • Batteries • Tune-up • Distributors • Ignition Testing 
• Starters & Generators • Lighting • Tire Servicing • Brakes • 
Power Brakes • Front Suspension . Steering Systems • Wheel 
Alignment • Chassis, Springs & Shocks . Fuel Pumps • Car- 
buretors • Cooling Systems • Lubricating Systems • Pistons 
& Rings • Crankshafts and Connecting Rods . Camshafts . 
Valves • Clutches • Automatic & Manual Transmissions • 
Drive Shafts & Universal Joints • Rear Axle Assemblies— 
ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX 
ANY CAR! Hundreds of illus. 736 pages. J6.9S 
Circle No. 1 in Coupon 

BUILDING 

MAINTENANCE 

A guide for maintenance & cus- 
todial workers & building man- 
agers. Covers everything : Paint- 
ing & Decorating • Plumbing • 
Concrete & Masonry . Carpentry • Roofing MainL 
• Glazing & Calking . Elec. Maint. • Heating • Air 
Conditioning • Insect and Rodent Control, etc. Com- 
prehensive; fully illustrated. 488 pages. $4.95 
Circle No. 99 in Coupon 





MACHINISTS LIBRARY 



Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2— Setup and Operation of all the 
widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus. 1310 pages. 3-Vol. Set $13.50 

Circle No. 12N in Coupon 



CARPENTERS & BUILDERS GUIDES 



Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1— Tools, 
Steel Square, Joinery. Vol. 2— Builders Math, Draw- 
ings, Specs. Vol. 3— Layouts, Foundations, Framing. 
Vol. 4-Millwork. Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 
1616 pages. 4-Vol. Set $16.95 

Circle No. 8 in Coupon 



Mathematics 
for Mechanics 



A complete guide to the 
mastery of practical 
math. Simplified method 
makes learning fast and 
easy. III. 704 pgs. $4.95 
Circle No. 11 in Coupon 



Sheet Metal 
Pattern layouts 



Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus. 1152 p. $7.50 
Circle No. 29 in Coupon 



Blueprint Reading 



For mechanics and con- 
struction men. Step-by- 
step explanation of how 
to read all types of blue- 
prints. ML 416 pgs. $4.95 
Circle No. 25 in Coupon 



Electric 
Motor Guide 



Covers hookups, control, 
maintenance and trou- 
bleshooting of all types 
of motors. Complete; 617 
illus. 1062 pages. $5.95 
Circle No. 27 in Coupon 



Millwrights & 
Mechonics Guide 



Practical information on 
plant installation; oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1236pgs. $6.95 
Circle No. 42inCoupon 



Diesel Engine 
Manual 



Complete practical guide 
to modern Diesel en- 
gines. Explains princi- 
ples & how to maintain 
&oper. Illus. 544 p. $6.00 
Circle No. 9 in Coupon 



Truck and 
Tractor Guide 



A guide for mechanics, 
drivers and maintenance 
men. Gas & Diesel repair, 
service and operation. 
Illus. 1366 pages. $5.95 
Circle No. 5 in Coupon 



Masons and 
Builders Guides 



Four practical vols, for 
bricklayers, stone ma- 
sons, cement workers, 
plasterers. 2000 illus. 
1488 pages. Set $10.50 
Circle No. 26 in Coupon 



lO-DAY FREE EXAMINATION 



Plumbers & Steam- 
fitters Guides 



3 vols, of ready reference 
for plumbers, steam fit- 
ters, gas fitters, sheet 
metal workers. 540 ill. 
960 pages. Set $9.95 
Circle No. 6 in Coupon 



Welders Guide 



Practical guide to theory, 
operation. Maintenance 
of all types of electric, 
oxy-acetylene & Thermit 
welding. IIL 626 p. $4.95 
Circle No. lOin Coupon 



Foreign Auto 
Repair Manual 



Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.00 
Circle No. 53 in Coupon 



Outboard Motor 
& Boating Guide 



Practical details on all 
phases of outboard motor 
repair, maintenance and 
operation. Up-to-date. 
Illus. 446 pages. $4.00 
Circle No. 49 in Coupon 



MND MO MONET — Pay the postman nothine! Wc are 
glad to send you any of the Audel Guidi-s for absolutely 
Free examination in your own home. We take all the 
risks and leave all the decisions up to YOU. There is no 
obHgation! If you decide to keep the books of your choice 
you may pay for them under our astounding easy-pay 
plan of only S3 a month. 

MERE IS ALL YOU DO— IT S EASY TO ORDER: In 
the No-Rist Mail Order Coupon at the right just draw a 
circle around the number of Audel Guides you want us to 
send you for FREE EXAMINATION. We will send tbem 
to you at once to help you build a brighter future by in- 
creasing your SKILL. If you are not COMl'LETKLY 
•atisfied. return the books, and that will end the matter! 
NO STRINGS OR CATCHES TO THIS OFFER. 

THEODORE AUDEL A CO. 

diVil/on of HOWARD W. SAMS & CO., INC. 
t^l^^ Indianopolis • New York 



MAIL THIS NO-RISK COUPON TODAY! 



THEODORE AUDEL t CO.—Stlf Imprevm^nt fuUUhart Sine* 1079— 

4300 W. 62nd Street, Indianapolis, Indiano 46206 S-98 

Please mail me for 10 days' FREE EXAMINATION the books I have circled at ritht. I 
atree to mail {3 in 10 days on each book or set ordered, and to further mail (3 a month 
on each book or set ordered until I have paid the purchase price, plus shippini costs. If 
I am not completely satisfied with my Audel Guides I may return them. 



1 New AwH M4* ■ 



5 5 



Name 

Address. 
City 



.State. 



.Zip. 



Employed By 

SAVE SHIPPING COSTS! Check here if you enclose complete payment with 
order (plus sales tax. if any). We pay postage charges. You have same return privilege. 



2 3 4 

6 8 9 10 2 

U 12N 14A 14B I 

ISA 25 26 27 ■ 
■ 

29 42 49 53 ■ 
■ 

58 99 ■ 



□ I have bought 
Audel books before 
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Shop by mail and save 
at Allied, world's largest 
electronics headquarters. 
Hundreds of money-saving 
values. NO MONEY DOWN. 
Up to 2 years to pay I 

MAIL COUPON BELOW 



- 1969 

Allied 

CATALOG 
^AvToiw: 

Electronic « Hobby Kits 

• SterM Hi-Fi 

• Tape Recorders, Tape 
:"2-*V.y Radius ' 

• >*«lkie-Talliies 
™ * AM Radios 
Siiortwa»« Recelwrs 

• Portable TV 

• Phonographs 

• Amateur Gear 

• intercoms £ p/| 

Instruments 
TV Antennas « Tubes 
;Pw.r Tools, Hardware 
• Tubes, Transistors 
iP'rts, Batteries. Boot. 



AlUlD RADIO, Dept. 085 
P.O. Box 4398, Chicago, III. 60680 (Please Prinfy 

NAME 



ADDRESS 


First 


Middle 


Last 


CITY 


STATE 




ZIP 






START A MONEY -MAKING 
BUSINESS for less than $50 



Work at home— make $200 or more a month 

Turn spare time into bit; cash profits with 
a COMPLETE SHARPENING SHOP. No 
selling, no inventory and you don't need 
previous experience. Our FREE PLAN 
shows you how to start, how to grow. We 
will finance you. Write for free book . . . 
no oblifiration ... no salesman will call. 

BELSAW SHARP-ALL CO. /709-S Field Bidg. 
Kansas City, Mo. 64111 



Get more space for outdoor storage. 1, 
Two-room unit separates sports and garden 
gear. 2. Storage shelter with 8 closets. 3. 
Compact cabinet on a wall for tools. For 
3 plans send 10c to American Plywood 
Assn., Dept. PS, Tacoma, Wash. 98401, 



Science Newsfront 

[Continued] 

from the fan-jet engines is led through ducts 
along the wings and discharged by way of a 
split-flap arrangement at the trailing edge. 
The fast flow speeds up the air flow over the 
wing, reducing pressure and incretising lift. 
Also, the downward thrust of air emerging 
through the flap system increases the for- 
ward thrust of the aircraft. The augment- 
or-wing is being developed by de Havilland. 

"Energy paper"— cheap paper batteries im- 
pregnated with chemicals and simply moist- 




ened for use— powers this electric shaver. 
The novel batteries (several are shown in 
foreground) consist of a sandwich with 
three layers: conducting foil, energy paper 
containing potassiimi persulfate and p>owd- 
ered carbon, and a sheet of paper containing 
common salt. The battery anode of zinc or 
magnesium is built into the shaver itself. A 
sandwich, when moistened and inserted in 
the unit, gives enough power for one shave. 
Additional possible applications for energy 
paper, developed by Philips Research Lab- 
oratories, Eindhoven, Netherlands, include 
power for other cordless appliances, for toys, 
and for emergency starting of auto engines. 

Gamblers at the Four Queens Casino in Las 

Vegas are playing a new type of roulette. 
The big attraction: If you play well, you 
have an exactly even chance of winning. 
There's no percentage for the house. One 
condition: A PDP-7 computer looks over 
your shoulder, records results, and calculates 
how well you judge the odds. Purpose of this 
lively game, called "Stakes and Odds," is to 
study risky decision-making. The idea is that 
every human decision depends on judg- 
ments of stakes (values won or lost) and 
odds (probabilities of each possible out- 
come). Investigators from the University of 
Michigan and the Oregon Research Institute 
are involved in the study, which applies to 
everything from buying a house to passing a 
car on the hill. Of course you use your own 
money— in the interests of reality! HH 
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LIQUID PLASTIC 

Polyurethane that applies like paint forms a skin 
so tough it won't crack, chip or peel. Cuts 
painting costs . . . covers and protects like 
a shield of unbreakable glass. 



WATERPROOF in 30 MINUTES 

Adheres to practically anything, stops leaks. Ideal for 
concrete, aluminum, wood, masonry, canvas, any metal. 
Clear— any major color. Just specify. $5.95 per qt, 
$18.50 per gal. We pay all shipping costs. Order NAVAL 5. 



ORDER ALL ITEMS ON THIS 
PAGE FROM MEREDITH, 
sea coupon below 



CUT ANY MATERIAL 
with Naval 
SuperHACK 
Blades 




As low as $1.20 



RId thru hardest metal (a 
file) in less than 2 minutes. 
Cut even curves or notches 
in materials formerly consid- 
ered unsawable . . . like glass, 
elazed tile, briclis. tool steel, 
marble. Very little effort. This 
famous cousin of the dia- 
mond. furnace-bon> tungsten 
carbide, now joins the rod 
saw blade. Fits any hacltsavv. 
Only $2.79 for one blade. 3 
for $6.20. 6 at $2 each (to- 
tal $12 1 ppd. 24 (" SI. 60 
ea.. 100 (•' $1.20 ca. all 
postpaid. 

MEREDITH 

Dept: PS-8. 310 West 9th St.. 
KANSAS CITY, MO. 64t05 

Naval Carbide Drill Bits for 
(lass, steel, etc. in diani. 1/16' 
and Vb" for $9 and < />' $16 ppd. 




John's-Manville Asbestos-Lined 

STEEL FIREMAN'S SAFE 



vv#v:«r-?|;..'f 



;v -I-. , Made to withstand any household 

^ or building fire, this double-walled chest 

of steel features Johns Manville asbestos lining, is 
about 14" long by 9" wide and just under 4" high. A heavy barrel lock with two 
keys protects contents from theft. The lid has a full length piano hinge like in- 
dustry seldom makes anymore. You get five valuable paper folios . . . for insur- 
ance, cash reserves, social security records . . . children's health certificates . . . 
personal family records . . . priceless photographs . . . stocks and tx>nds. Baked 
enamel outer finish makes chest attractive and luggage-style handle makes it 
easy to carry this S'/a-lb. UNDERWRITER'S Safe. $15.95 (We pay all shipping costs.) 



MEREDITH SEPARATOR CO., Dept. PS-9, 

310 West 9th St., Kansas City, Mo. 641 OS 
Regular Model @ $15.95 H 



$50 
REWARD 

for Any Spider, Bug, In- 
sect that Bugmaster Elec- 
tric Units fail to kill. Here 
is your automatic, odor- 
less electrical way to rid 
apartment, home, office 
or plant of disease carry- 
ing bugs, roaches, fleas, 
bedbugs, ants, moths, 
silverfish. 




KILL BUGS INDOORS 
The Institutional Way 



Double Capacity Box (same rectangular dimensions but twice as deep) and 
worth much more. $22.00 □. 



Name 

Addreis 

City state. 



.Zip 



WATCH RUST DISAPPEAR, 



NAVAL JELLY 

is an extremely active new clean- 
er that removes rust by chemical 
combination . . . sticks to verti- 
cals and overheads. Brush it on. 
hose it off. 

Use on pipes, fences, tools, tanks. 

all machinery. Eliminates sandblasting, scrapingr, etc. 
Easy and quick. 




40# @ .65/lb. 
10# @ 1.50/lb. 



$26 
$15 



□ 4# @ 2.00/lb. $8.00 
#4 ppdT— other unit« FOB KC 



□ Model H-$9.95 plus 750 p&h 
n Xtra Crystals for H— 750 per box 

□ Model G-$15.95 plus $ p&h 

□ Xtra Crystals for G— $1.50 per box 
Model H— 6,000 cubic feet 
Model G— 12,000 cubic feet 

When ordering re-fill crystals alone please add 
450 p&h 

[ MEREDITH SEPARATOR CO., Dept. PS-9, 310 West 9th St., Kansas City, Mo. 64105 

i Ship as follows: Satisfuctton Uu.-irantced: □ Carbide Orilla (specify diameter) 

I □ Super-Hack DIDS OOD24D100 BuRinastcrs as checked above □ Naval ItoUMd .SawB n 1 □ 'J □ 8 □ 'J4 . See Last Month I'opii- 
I lar .Science Page 32. □ Naval Jelly as clieckcrt alinvc O Naval 5 O Qt. □ Gai. .Steel Fireman's .Safe D RcR. □ Double depth 

I Name Address 

I City State Zip 



Naval Formula X-300 Closeout Prices ol this tiall-strengtli blue material 
write (or details. 



m 
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Let's Do LEATHERCRAFT! 

HERE'S A GENUINE LEATHER 
BILLFOLD KIT AS A STARTER 



WORTH $5.00 AFTER YOU 
ASSEMBLE AND UCE! 



ONLY 



ONLY 50< IF YOU ACT NOW! 



• TANOT COHPOIUTION * COMMm 

Yes, send me your embossed billfold kit and 112-page catalog. I'm sending 
50^ as full payment. (Limit one per family.) 



1001 Foch. Dept. CU, Fort Worth. Ttias, 76107 



.STATE. 



ONLY 50^ IF YOU ACT NOW! 




Owith 
coupon 



below 



Get all the features of ex- 
pensive billfolds . . . hidden 
money pocket, four-unit 
card case and two side 
pockets. Handsome design 
already embossed. Kit com- 
plete. Easy 'n fun to assem- 
ble and lace. You'll also re- 
ceive a 112-page Leather- 
craft catalog and easy-to- 
follow instructional manuaL 
Order yours today! 




POWERFUL WIRELESS 

TRANSMITTER 

... the size of a 
package of cigarettes 



ONLY 



95 



Completel^f Assambled 
Incl. 2 Microphonss & Battery 

Here's a compact marvel of transistorized electronics that 
does just about everything . . . yet Is tiny enough to fit in a 
pack of cigarettes. Called the WIRELESS BROADCASTER, 
this battery operated transmitter picks up sound through Its 
sensitive microphone and transmits (without wires) thru 
any nearby AM radio. Unlimited applications: 

• Broadcasting • Remote Recording 

• Guitar amplification • Sickroom Signal 

• Baby minding • Auto to Home 

This Really Modern Wonder Package includes two micro- 
phones (1 Xtal for broadcasting. 1 contact type for musical 
instrument amplilying) plus a 9- volt battery. Fully guar. 




UNITS ARC 

COMPLETELY 
ASSEMBLED. 
NOTHING ELSE 
TO BUVI 



SUPER SLEUTH 

This fantastic new private listening de- 
vice has many applications, some of 
which we're sure you'll think of your- 
self. 

• Help hard-of-hearing 

• Hear TV Sound privately 

• Amplify phone conversation 

• Hear almost inaudible sounds 

• 1001 Other Amplification Uses 

Where do you want to listen in? The 
SUPER SLEUTH Audio Snooper is pow- 
ered by a single penlight cell (1.54). 3- 
transistor circuit. Complete with output 
earpiece. Money back guarantee. Free 
catalog. 

BUY EITHER UNIT FOR 112.95 
OR 2 FOR $23.95. 

IMPERIAL ELECTRONICS. 
DEPT. PS-9 
114 E. 32 St., New York, N.Y. lOOlS 



LAW 



FREE BOOK 



flHE LAW] 
M'AINfOf 

MAN 

Write toda} for a FR££ copy of Illustrated law book. "THE LAW- 
TRAINED MAN." which ahowa how to esm the professionil Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons prorided. Moderate cost: 
convenient monthly terms. Write for FREE law tralnlnR book today. 

Blackstone School of Law, 307 N. Michigan Ave 
romded 1890 Dept. 126, Chicago, Illinois 60601 




REPAIR HYDRAULIC JACKS 

Earn Mhile you learn at home. Mitlrons of jacks 
in gas and aulo service stations, trucking firms, 
txJdy shops, riggers, factories and farms rieed 
servicing . . . most of which you can learn to 
repair. We show you HOVA Start spare time in 
your basement or garage. Big opportunity for 
mechanics. ACT NOWi 

Write for folder No PS-9 and free bonus offer 

HYDRAULIC JACK REPAIR MANUAL CO., INC. 

O.P.O. BOX 3 • STATEN ISLAND, N.Y. 10314 




You Can Have a 

HE-MAN Voice 

STRKXGTH>;n your voice this tested 
scientific way. Yes — you may now be able 
to Iniprove the I'OWEK of your speakinR 
and .siiiKlnc voice ... in the privacy of 
your room! Self -training lessons, mostly 
siU'iit. Xci mu.-iic reciulred. 

FREE BOOKLET 

Writo today for Kuccne FeuclithiKcr'.s ureal booklet "How to Develoi) 
a Sutvosslul Voice." It's absolutely FltKKI You must state .vour age. 
ItoiiUlot mailed iH)stiiuid in jilain .sealed enveloiie. No .salesman will 
bother you. Send your name and age RIGHT NOWI 

PREFECT VOICE INSTITUTE. 325 W. JKkson Blvd., Studio iS l Chicago, III., 60606 
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POOL 
MATES 

• THE CUE MASTER "8" POOL TABLE 

The precision milled Slate Bed, one inch 
thick, the sturdy construction add up to a 
truly professional lifetime pool table that 
won't warp, stays true and level. No syn- 
thetic materials and no short cuts make the 
Cue Master "8" far and away the best 
value. Why pay hundreds of dollars more 
when you can have the genuine profes- 
sional Cue Master "8". 

$595.00 



FOB Covington, Ky. 
Accessories included 



• THE CUE MASTER POOL UGHT 

Truly a conversational piece which will 
compliment any decor. Made of colorful- 
lightweight tenite acetate with brass and 
white trim, these are designed especially 
for proper lighting for the playing surface 
of a pool table. The translucent Kandy- 
stripe domes emit a gay and exciting glow 
to a room, yet allows the proper light for 




pool play. 



FOB Covingrton, Ky, 



$69.50 



The Billiard Congress of America has selected the Cue Master 
Pool Light to illuminate the eleven tables to be used by the 
champions at the Third Annual U. S. Open at Lansing, Michi- 
gan, October 6 to 11, 1968. 

Brochures and color samples will be mailed upon request. 
Engineered tor Professional Pool Play 

KENTUCKY BILLIARDS MFG. CO., INC. 

4003 Decoursey Ave., Covington, Ky. 41015 



HE'S AVERAGING $20,000 
WORKING 6 MONTHS A YEAR 



ir No College if No Experience if No Selling 



Joe Miller of Duncan, Oklahoma, stepped out of a dead- 
end, low-pay job and made $14,768.72 his first year in 
Accident Investigation. Now he's averaging $20,000 working 
6 months a year! 

Joe didn't know the first thing about Accident Investiga- 
tion. He had no college. Yet, he started his fast move to 
big money with one, simple act: He sent away for a free 
book from Universal Schools — the same book you can have 
just by mailing the coupon below. 

Joe learned that Accident Investigation is part of the 
world's biggest business. That more trained men are urgently 
needed now — everywhere — to investigate and pay out claims 
for millions of accidents and losses. 

Free Book Tells The Whole, Exciting Story 

But, most important, Joe Miller learned how to train 
for this fantastic business just by reading lessons-by-mail 
in his own home in spare time. Universal Schools of Dallas 
has trained and placed more men in the booming Accident 
Investigation field than any other organization. 

Today Joe Miller is a specialist investigating storm dam- 
age. His unusual income is far above typical earnings. 

But get the whole story. Send now for your copy of the 
free book that put Joe Miller on the road to hlg money. 
Liearn how you can start, too. No obligation. No salesman 
will call. Just mail the coupon or UTite to Universal Schools, 
6801 Hillcrest, Dallas, Texas 75205. 




This if Jet Miller. He's averaging $20,000 a year 
new because he sent for Universal's Free Book of 
facts on Accident Invesligalien. Get your copy 
new. Mail the coupon today. Universal is 
approved for Veterans' Training, 



UNIVERSAL SCHOOLS, DEPT. PS-9 
6801 Hillcrest. Dallas. Texas 75205 

Please rush FREE BOOK on opportunities in Accident 
Investigation. I will liave no obligation and no salesman 
will call on me. 




Name _ 
Address 

City 



SUte 



Zip 
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SEE how you can 




with 



MOTOR'S 



great 



Illustrated 
"How-To" 
Book 

FREE 

for 
10 Days 



O IKI 1 AUTO REPAIR 
Z-in-l MANUAL 

O Famous Illustrated MANUAL 
shows how you can 
FIX just about any part of 2,300 
Car Models, 1962-1968, including 
all new Compacts 

0 TROUBLE-SHOOTER 

Section and detailed trouble-shoot* 
in% information thruout help pin* 
point any of 4,200 car troubles. 

MOTOR'S brand-new 1968 2-ln-l 
Manual practically does every 
repair job /or you! Turns beginner 
mechanics Into experts, with time- 
and money-saving tips in the 1,196 
big pages, 3.200 pictures. Much more. 
FREE 10-DAY TRIAL. Then, pay $2 
in 10 days. $3 month for 2 months, 
then $1.93 (plus delivery charge and 
sales tax), or return book. SEND NO 
MONEY NOW! Cut out this ad - mail 
with name and address to MOTOR 
BOOK DEPT.. Desk 829, 250 West 
55th St.. N.Y.C. 10019. 



Print Name Ate. 



Address 

City & Zip 
State Code. 



43 WONDERS WORLD/ 




To Introduce You to America's Favorite 
Hobby and World's Largest Stamp Firm: 

Nature on the rampage — ruins of ancient 
empires — stone-age man — bizarre crea- 
tures . . . astounding wonders of the world 
you live in! Discover rare art treasures, 
miracles of science, incredible objects and 
events Prehistoric monsters to space-age 
triumphs — dramatically pictured on 43 
genuine postage stamps from all over the 
world. This fantastic collection (catalog 
price over $1.00) — (or only 10(1 Plus at- 
tractive stamp selections to examine free. 
Buy any or none — cancel service any- 
time. EXTRA: Special Bargain Lists. 

RUSH name, address, zip and 10( — TODAY 

H.E.HARRIS, Dept. w 81. Boston, Mass. 021 17 



Career in 



Career troining at home the new eosy 
viray with RCA Institutes. Lob work with 
first lesson. Pay as you go. Send for 
free 64-page booic. 

RCA Institutes. Inc. Dept. PS-98 
320 W. 31 St., N.Y.. N.Y. 10001 



RCil 



MAKE BIG MONEY 


SELL GENUINE 
JEWELRY 
AT DISCOUNT PRICES 


^^^^^^ 



Huge selection of all jewelry for men and women, from $5 
to $3,000. No experience necessary. We provide a case con- 
taining all materials needed to malte your tales quicic, easy 
and fun. Sell in spare time, wlienever and wherever you 
want. No obligation. Send $4.95 and we'll ruth you your 
cate and full detailt. Money returned if not talitfied. 

LONDON JEWELS inc. 

Dept. R, 32 WEST 47th St., NEW YORK, N.Y. 10036 



l-N-V-E-N-T-O-R-S 

WE NEED INVENTIONS 

Sell your invention for euh— need money for patent?— Are teehnleal 
problems holdlni you baek? Universal Inventions has helped la- 

ventori all over the world — Juit like yourself — why not you? Inven- 
tions, provide the maile spring-board to sudden riehes. REMEMBER. 

we either sell your invention or pay you a cash bonus. Write for 
details. 

UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 




Locksmithing 

Now 



Complete course 
... now only 



AND KEY 
MAKING 

Made Easyl^-iX'JLT.e*- 

teaches you how to pick locks, de-code, 
make master keys, repair. tnstalU 
service, etc. New self-lastnictioo 
lessons for every handyman, home- 
owner, carpenter, mechanic, serv- 
ice station operator, (gunsmith. 
53 easy Illustrated lessons. Fall 
price only $6.95. postpaid. Satls- 
factlon or refand guaranteed. 
Mall order todayl 



Nelson-Hall Co., Dept. JS-1 
325 W. Jackson Blvd., Chicago, III. 60606 



SCOOT'R-BIKE 

BUILD FROM BICYCLE FRAME 



BIGGER, BETTER THAN A MINI-BIKE 

Convert old bicycle frame for $5.75, plus 
small weld job. Step -by -step Plans, 
photos show how. PLANS, $2, re- - ^ 
fundable with order for wheels, 
engines, clutches, kits. AisoMini- ^, , 
B\ks Plans, Kits. Discount Prices. ™f Catalog! 
GILLIOM MFG. CO-, Dept. PS-9 




St. Charles, Mo. 63301 



BE A RADIATOR TECHNICIAN 
EARN $8,000 TO $12,000 A YEAR 

In 2 weeks or less ot our Omaha school 
we'll make you o professional rodiator 
repoirmon. This badly needed skill brings 
higher wages, better job opportunities. 
Mail this od with name ond address for 
free literature ond letters from success- 
ful graduates. 

INLAND MFG. CO.. Dept. PS-9S,1108 Jackson, Omaha, Nebr. 68102 





Find buried gold, silver, 
coins, treasures. 
5 Powerful models. 
Write for free catalog^ 

o 
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Portable 
2-Bancl Radio 



Receives Full Band 147-175 
MC Police Calls 
Receives Regular AM Radio 
Broadcasting 

Also Audio of Many TV & FM 
Stations 

HEAR DRAMATIC EVENTS 
WHILE THEY HAPPEN! KNOW 
WHERE THE ACTION ISI Fine 
quality, fully guaranteed complete 
radio will be your most treasured 
companion. At home, in car, 
traveling, walking or anywhere you go, it gives powerful long- 
distance reception over a regular dynamic speaker or plug-in- 
private listening earphone. Has built-in aerial plus special, 6-section 
directional telescoping whip antenna for super-results. Clear, rich 
tones. Rugged high-impact plastic cabinet & chrome trim. Detach- 
able wrist lanyard. Carry like camera. Uses low-cost 9-volt transistor 
battery (included). B'/a x 5 x 3". 

i I 609a Price Complete Postpaid Only $19.95 

Johnson Smith Co., Dept. 263, Detroit, Mich. 48224 

PROFIT IN YOUR SPAHE TIME 

SMALL ENGINE REPAIR PAYS BIG / 
Outboard * Powermower * Chain Sow * Tractor 
MAKE EXTRA MONEY — or fix yo« 
own engines and SAVE! illustrated, iosy-l*> 
ieorn Home Study Course qualifies yo« as 
pert. "Approved for Veterons." Write todoyi 
LINCOLN TECHNICAL INSTITUTI 

Suite 9-G, 472 MARKET STREET. NEWARK 5. N.J. 



TYPEWRITER REPAIRMEN 



Step into a higli-paying job or earn big 
sparetime or fuUtime earnings on your own. 
Over 25 million typewriters need servicing. 
FIRST TIME you can get industry-approved 
training at home! Earn wiiile learning. Type- 
writers, all tools SUPPLIED! Fully accdt'd. 
Vet apprv'd. FKEB BOOK! Write 
TYPEWRITER REPAIR SCHOOL 
3111-098 Littia Falls, N. J. 07424 





D«pt. 



WANT MORE MONEY? GET I NTO 

PHOTOGRAPHY 



Coast-to-coast, high-paying jobs in photography are waiting 
for people with the "linow-how" to fill them. You can 
quickly, easily qualify at home with the world-famous 
NY! Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New Yorlt. Our 58th Year. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 





EARN 




HIGH 




WAGES 




as a HEAVY 
EQUIPMENT 
OPERATOR 



Train your way to high pay In the booming construction indus- 
try! Learn ttie skills you need to qualify by actual field training 
on machines like Hie ones used l>y tlie industry. Huge training 
grounds in North Carolina, a million dollar* worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. hJational, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Asen., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
paper reporting news of National School graduates. Accredilod 
Member NATTS. 



NATIONAL SCHOOL 

OF HEAVY EQUIPMENT OPERATION, Dept. A- 19 

P. 0. Box 1686 Mooret Chap«l Road, Charlotta, N. C. 28201 

Please send me FREE illustrated school catalog and completo in- 
formation. I understand thora's no obligation. 



Name- 



I 
I 

I Address- 
I 



-Age- 



-Phone- 



City_ 



.State- 



-Zip Code- 



WORK WITH METAL ;^«»UNIMAT 

It's a lathe, miller, borer, drill press and grinder-ex- 
tremely accurate, a pleasure to use. Make your own metal, 
plastic or wood parts with this complete bench-top 
j: machine shop. Only $139.50. Send for 

free literature today to 
American Edelstaal, Inc. 
" Dept.AIS, 350 Broadway, 
New York, New York. 




NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS Vo''16.50 AN NR. 

START AT HOME IN SPARE TIME 

The multi-million dollar Rubber Stamp business— once controlled by a few big compa- 
nies — is now being taken over by small operators — one in each community throughout 
the United States. Men and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wordinc that buyers once were forced to 
buy from big cities. Material costing only 27c makes a stamp that sells for .$2. 75. The 
machine that does the work is simple and easy to operate and it turns out as many as 

six Rubber Stamps at a time, each with different wording such as 

names, addresses, notices, stock numbers, prices and other"copy" 
needed by offices, factories and individuals. Working full capacity, 
it can earn as much as i33.00 an hour for the operator! Now you 
can get into the big-pay business yourself, with your own home as 
headquarters. You don't need experience. We supply everything, 
including complete instructiona and eight ways to get business 
coming in fast. We even help finance your start. Start making 
up to$l6.50 an hourfrom the very beginning. Cash in on theprofit- 
ableRubberStamp business in yourcommunity, right away. We'll 
mail (uU particulars FREE and no salesman will call. Be first in 
your locality. Rush coupon or send your name on postcard now to: 

RUBBER STAMP DIV., Dept. R-3-KO 
1512 Jarvis Ave. • Chicago, Illinois 60626 



THIS LITTLE TABLE TOP MACHINE 
MAKES EVERYTHING SIMPLE & EASY 




RUBBER STAMP DIV. 

tS12 Jarvi* Avanua Dapt. R-3-KO Chieace, III, 

Please rush full par- 
ticulars about your 
financing plan and Uamm 

the little machine """" — — — — .~ 
that can get me 
started in the prof- AddrtSS 



MAIL 
THIS 



"freeT] 

•o«2« ! 



business at home in 



itable Rubber Stamp 

ipare time. Kvery- City.. 
thinKyou Bend me is 

FREE and no sales- _ . 

man will call. Stltt . 



Iitab 
bnsi 
. spa 



Zip 
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fREE! 

WORLD'S LARG£ST 
ILECTRONIC KIT 
CATALOG! 



■I 




The latest edition . . . with more kits and more 
color. Includes over 300 kits for unique creative 
fun at 50% savings. You can build your own 
color TV, stereo system, electronic organ, home 
protection system, portable and shortwave 
radios, ham and CB equipment, marine elec- 
tronics and many more. No special skills or 
knowledge needed. Millions of others have 
done it already — you can too I Mail the coupon 
today and see how easy it is. 



I Heath Company, Dept. 16-9 

I Benton Harbor, Michigan 49022 
I Please sertd FREE 1969 Heathkit Catalog. 

I 
I 



CL-337 I 



Name_ 



Address- 
City 



_State Zip- 



IT'S LIKE GETTING 
A MECHANIC IN A CAN 

New PyroM Carburetor Cleaner is simple 
and easy to use. Add to the gas to clean 
the complete fuel system and carburetor. 
Makes engines run like new again. At 
Service Stations & Automotive Stores. If 
they don't have it accept no substitutes— 
order direct. Pint can $1.50. 

PYROIL COMPANY. Inc.. La Crosse, Wis. S4S01 



l*YRniL 

FOR 

POWER 




OUTFIT STARTS YOU IN 

BIG MONEY SHOE BUSINESS! 



Run your own profitable shoe store' 
business from homt in spare or full 
time. We give you— Aflff— com- 
plete Starting Outfit that makes 
you *2n.lS0 EXTRA taeh month 
for just 2 ttsf eritrt a day. You 
feature 275 fast-selling dress, 
_ sport, work shoe styles for men 

and women. Air-cushion shoes, many other special features! 
Sizes 4 tol6— widthsAAAAto EEEE. Draw on 300,000 
pair stock. Your own shoes FREE. Discounts to your fam- 
ily Prizes, bonuses — even a new car — at no cost to you. 
Rush postcard for your FREE Starting Outfit today. . . Now! 
MASON SHOE, De|rtH-192CHIPPEWA FALLS, WIS. 



= NOW you can FINISH rj" 

■■■■ ■ vvAA 0^ BBB 

all kinds of WOOD 
Wk like a pro... ^ 




m 





with the fabulous Popular Science Skill Book 
HOW TO DO YOUR OWN 

WOOD FINISHING 

by Jackson Hand 

And what a book it is— written by one of the foremost 
woodworking, materials and finishing experts in the 
country! You'll be amazed at the "magic" you can 
work on every piece of wood you finish or re-finish! 
You'll end up with a terrific professional job every 
time with the easy-to-follow tips and techniques in 
this exciting book. 

You can turn discarded pieces of furniture into 
new masterpieces, transform unfinished items into 
expensive-looking furniture, give new life to old 
"legs", erase worn finishes, work wonders with stain, 
discover the popular color- antiquing methods, mas- 
ter the secret of the "piano finish" and so much 
more! Just browsing through the pictures will give 
you dozens of exciting ideas! 

170 pages loaded with over 200 sharp "how-to" 
photos — with 56 close-ups in full color! 

You'll learn which finish goes where, how to prepare 
varnish and cut shellac, how to achieve the look of 
Chinese lacquer, the beauty of hand-rubbed oil, how 
to handle knots, what to do about crazed or wrinkled 
finishes and you'll get a short course on the "anat- 
omy" and "life cycle" of the paint brush. (Do your 
brushes pass the invisible tip test?) Get ALX. the 
answers in WOOD FINISHING! 
A must for your 




" TO 



workshop library, cov- 
ers more than 25 dif- 
ferent woods: walnut, 
cedar maple, pine, oak, 
teak, many others! 
Even outdoor furniture, 
musical instruments! 
Quality coated paper. 
Money-back guarantee. 

— — — — - MAIL COUPON TODAY!— — — — — ^ 

POPULAR SCIENCE 

44 Hillside Avenue, Manhasset. N. Y. 11030 

Rush my copy of HOW TO DO YOUR OWN 
WOOD FINISHING postpaid. I enclose $1.95 
in full payment. 




ILLUSTRATED C«qe 

ONLY 



Name- 



Address- 
City 



-State. 



Jip- 



Money back in 10 day* if not fvUy tatisfied. 



30 POPULAR SCIENCE 



ACCORDIONS 
and AMPLIFIERS 




BIG SAVINGS ON ACCORDIONS & AMPLIFIERS! Save up to V2 or 
more on famous make accordions. Over 40 standard & electronic 
models. Buy direct at low discount prices. Get 5-day home trial. 
Small down payment, easy terms. Free Gifts. Trade-in allowance. 
Money back guarantee. Write for catalog and Discount price list. 
Accordion Corporation of America, Dept. P-99, 5535 W. Belmont 
Ave., Chicago, III. 60641. 



CROSSBOW 

Outfit 




USE 30 DAYS 
*I OUR BISK ^ 



CROSSBOW SHOOTING — the cxcltlnit modem 
sport. Kill game, do backyard tai-jret shootinir. 
even crossbow lishlntrl Powerful 80 lb. thrust 
shf>ots aiTow.s "like bullets". Kasy pull. Aims like 
a rifle, has adjustable open and peep sitrhts. 

POWERFUi SILENT ACCURATE 

Handsome, polished hardwood stock. Steel trii^vrer. Aluminum bow. 
Autoni.itic safetv lock. Slmnle instructions. Keartv to use. CrosslMW 
plus leather quiver, 1 hunting, 2 target arrows and fishing harpoon. 
Only SJ(>.1).%. Add 81.75 for shipplnir. COD's reiiuire deposit. 
SHOOT 30 DAYS IF NOT SATISFIED RETURN FOR A FULL REFUND! 
ORDER TODAYI 

Midwest Crossbow Co.. Dept. XB-2016 Established 1936 

9043 S. Western Ave., Chicago. III. 60620 



Transistor I 
Radio with | 
Battery , 
$1.70, 




HOME-IMPORT 

BUSINESS-Moi^e Big f'rofits 



New Drop Ship Plan offers you 
^•\o»v| first day profits! Deal direct 
t^i'with overseas sources at prices 
shown. Dazzling bargains with 
no investment. Full or spare time. 
Electric Razor $1.70 Write for FREE BOOK today to... 
MELLINGER, Dept. B2249, 1554 S. Sepulveaa, Los Angeles, Calif. 90025 



1 





. . . SWISS OR AMERICAN 

I'niiiiie. modern Sweazey System starts you 
makiiiR repairs riKlit away. i)evelops skill 
step by step at home in spare time. 
Diploma awarded. Free sumiUe lesson. Xo 
ol)li^'atii)n. 

CHICAGO SCHOOL OF WATCHMAKING 

Dept. 498, Fox River Grove, Illinois 60021 

Excitement! Security! Good Pay! 

CRIME DETECTION 

LEARN AT HOME IN SPARE TIME-START NOW! 

Crime everywhere is on the rise! Learn now, inyoar 
own home, the profitable profession that enables 
you to track down criminals and bring them to jus- 
tice! Hundreds of Identification Bureaus employ 
I. A.S. graduates . . . trained in finger printing, po- 
lice photography, handwriting identification, fire- 
arms and investigation. Our 44th year! FREE 
"Blue Book of Crime" . . . packed with crime facts 
and the full story of famous 1. A. S. training. State 
exact age. No salesman will call. Rush Coupon! 
A Correspondence Schoot Founded in 1916. 



INSTITUTE OF APPLIED SCIENCE. Dept. 1369 

1920 Sunnyside Avenue, Chicago. III. 60640 
Rush Blue Book of Crime . . . FREE! 



I STATE J 



MAKE n BIG 
. WITH ill 



PROJECT METHOD 



HOME TRAINING 



IN INDUSTRY 
IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 



ELECTRONICS DIVISION 

• Master Course in Color TV Servicing 

• Color TV Servicing 

• Master Course in TV & Radio Servicing 

• Practical TV & Radio Servicing 

• Master Course in Electronic 
Communications 

• FCC License Course 

• Industrial & Computer Electronics 

• Stereo. Hi Fi & Sound Systems 

• Basic Electronics 



NEW! 
1 25" COLOR 




AIR CONDITIONING, REFRIGERATION DIV 



Air Conditioning, Refrigeration 
& Electrical Appliances Master Course 
Air Conditioning-Refrigeration t'^l 
Servicing Course \^ Ky\ 




MECHANICS DIVISION 

• Master Course in Auto 
& Truck Mechanics 

• Automotive Mechanics 

• Truck & Heavy Duty Mechanics 

• Engine Tune-Up & Electricity 



it 



HOME APPLIANCES DIVISION 

• Home Appliance Master 
Technician's Course 

• Home Appliances Servicing 

• Handyman Appliance Repair 




NATIONAL (~) SCHOOLS 



APPROVED FOR 
VETERANS 



HIGH SCHOOL AT HOME 



WORLD-WIOt THAINING SINCC 1905 

4000 South Figueroa Streft Los Angeles. Calif. 90037 

CLASSROOM TRAINING 
AT LOS ANGELES 

National offers ac- 
credited high school 
programs. Take only 
'subjects you need. 
iStudy at your own 
'pace. Everything in- 
cluded at one low 
tuition. 




NTS occupies a city block with 
over a million dollars in train- 
ing facilities. Check special 
box for details. 



FREE BOOK & 
SAMPLE LESSON 




NATIONAL 



TECHNICAL 



SCHOOLS 



WORLO-WIOC TRAINING SINCE 1905 



f 4000 So. Figueroa St., Los Angeles, Calif. 90037 

f Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
' for division checked below. Check one only. 

' □ ELECTRONICS DIVISION 

f □ AIR CONDITIONING, REFRIGERATION DIV. 

I □ MECHANICS DIVISION 

I □ HOME APPLIANCES DIVISION 

□ High School at Home 202-98) 



/ 
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AMERICAN MACHINE t TOOL CO, Dtpt PS9I, Royersford. Pa. 19468 

Please send me the units checked. Payment in full enclosed $ 

or $3 deposit each Item enclosed, balance C.0.0. n I MUST BE FULLY 
SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. 



No questions asked. 

□ 8" Power Saw at $14.95 

□ Standard Rip Fence #354 at $3.50 

□ Long Rip Fence #354C at $4.50 

□ Belt Sander at $-14.95 

□ Mitre gage for Sander at $1.95 



□ Jointer-Planer at $19.95 

□ Lathe at $9.85 

□ Set of 3 High Speed 
Turning Chisels at $4.95 

□ Drill Press at $29.95 
a Disc Sander at $7.9St 



GE Motor 



Jn $18.80 (purchased with other item) 



$24.85 (if purchased separately) 



NAME 

ADDRESS 

CITY ZONE/ZIP 



.STATE 



DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct . . . save store profits. 

ENDORSED BY AMERICA'S 
TOP MAGAZINES . . . Here 
Is what the editors say: 
"Agoodbittf sound 
— imaginative — engi- 
neering." Popular 
Science; "(saw) boasts 
many features of big- 
ger brothers." Popular 
Mechanics; "Amazingly 
versatile." Workbencli! 
"Highly substantial con- 
struction, sturdy enough for production line use." 
Industrial Woodworking. And Workbench awarded 
these tools their coveted "Work Tested" Seal. 
OVER A MILLION USERS confirm their precision, 
versatility and rugged performance. 

:{elO YEAR FULL SERVICE GUARANTEE ... Any 

part or parts of any AMCO power tool (except 
motor) which may become inoperative for any 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 





8" TILT 
ARBOR 



i OF STS Rru/>u ..... 





CADR f.o.b.facLorY 
^gOu ^1.14 lbs. 



6" SWING 
3-FOOT 

IBIHE .. .. 

nOES THE WORK OF $40 UNITS . . : ^f^^bular steel bed. Ball 
!!rns wood, P'e'^so' r c'eUefTTstt^^ lever act.on tail 
thrust cup center spur cenier ^^^^^ 

— ^BMi^^^^^^^^^ Mitre Eauge: 
PRECISION - $1.95 add I. 

4"x36"BEff 

SANDP 

fo.b. factory. W. 15 lbs. -t- p 

^1 ay ^ bracket, ground cast table luus 
O0e\?0RK of $50 SANOERS -The -^'tS^ff^^^ 
sander. Heavy cas tsander ,nc A x^^^ t^om horizontal to 
drive, ni"lt'J?"fP°'!pcr Uses hp or larger motor, 
vertical ^^"'""^^^^^^^.j^S^VICE GUARAHTEL^ 



^A9S KJi:«<«'y- wt. 25 

Steel 8" saw with .^.m j*'' 'fV '"n and 
- • •. 'e« blade 

•WcS^3^Vn 
motor mount take" jm ffi "'/^- ^^'enfed 
gauge assembly. Grounrf c„L''.^'*°n^ '•e^t's. cutters etc L» • f ^''^, saw insert 

'^ fUUSB»ICCCMM,„, . 

$1995 



f.o.b.factory.W.:19lbJ. 
complete as shown. 





"100% precision Ejound 
cast iron and steel. 

able precision 8 o""° '{°Vv deoth. Rabbett dep h % . Fence 
''f'Kl!^ ?P^'h dVn dTound hi-speed steel knives. Dual 
ad)ustable 0 -bu . "3'" ^ead. 



ind steel 

$2995 



32" 
RADIAL — 
All cast iron and steel 
f.o.b.factonf " " 
Wt.30 lbs. 
yz"cap. . . , 
Jacob's chuck incl. 

Srofe'Kst^riSalitVftsio^^^ ,„,efs. Depth of 

Til slaXd features, many extras- Head raises • 




BRAND NEW ® MOTOR 
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DEVELOPING 
FULL 1 HP . . 



»18 



80 



F.O.B. 
FACTORY 



/ 



FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 
PURCHASED SEPARATELY, $24.85 



Cor 



Cast your ballot for a successful future! 

266 ICS COURSES 




You get the widest choice from ICS 
-oldest, largest home study school. 
Check the list. (Also available, pro- 
grams tailored to your special 
needs.) You receive individual in- 
struction, plus success-proved facts 



and theory you can apply immedi- 
ately. Mastery of subject is assured. 
No skimping. You earn your diploma. 

Why mark time when you can 
mark the coupon and get a fast, sure 
fix on your best course to success. 




ACCOUNTING 

Accounting (U.S.A.) 
Accounting (Canadian) 
Accounting for Business 

Programmers 
Accounting for 

Management Decisions 
Auditing 

Business Law (U.S.A.) 
Cost Accounting 
CPA Review (U.S.A.) 
General Accounting 
Income Tai (U.S.A.) 
Industrial Accounting 
Junior Accounting 
Office Accounting 
Practical Accounting 
Public Accounting 
Small Business 

Accounting (U.S.A.) 
Starting and Managing a 

Small Bookkeeping 

Service (U.S.A.) 

ARCHITECTURE 
AND BUILDING 

Architectural Drawing 

and Designing 
Architecture 
Building Contractor 
Building Estimator 
Building Inspector 
Building Maintenance 
Carpenter-Builder 
Carpentry and Millwork 
Fundamentals o( 

Urban Planning 
House Planning and 

Interior Design 
Mason 

Painting Contractor 
Reading Arch. Blueprints 
Review in Architectural 

Design and Practice 
Review of Mechanical 

Systems in Buildings 
ART 

Amateur Artist 
Commercial Art 
Commercial Cartooning 
Illustrating with Options: 
— Maga2ine 

—Advertising Layout and 

Illustration 
Interior Decorating 
Oil Painting lor Pleasure 
Show Card and 

Sign Production 
Show Card Writing 
Sign Painting and Design'g 
Sketching and Painting 



AUTOMOTIVE 

Automatic Transmission 

Specialist 
Automobile Body 

Rebuilding & Refinishing 
Automobile Elec Tech'n 
Automobile Engine Tune-Up 
Automobile Mechanic 
Automobile Technician 
Diesel-Gas Motor Vehicle 

Engines 
BUSINESS 
Advertising 

Business Administration 
Business Practice (Cond.) 
Canadian Business Course 
Condensed Marketing 
Direct Mail and Mail 

Order Advertising 
Industrial Psychology 
Inventory Control 
Mag. & News'p'r Adv. 
Managing a Retail Business 
Managing a Small Store 
Marketing Management 
Marketing Research 
Modern Eiecutive Mgmt. 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 
Retail & Local Advertising 
Retail Bus. Management 
Retail Merchandising 
Retail Selling 
Systems and Procedures 

Analysis 
BUSINESS: SALES 
Creative Salesmanship 
Real Estate Salesmanship 
Salesmanship 
Sales Management 
BUSINESS: 
SUPERVISION 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 
Management, 

Salesmanship and Sales 
Modern Woman as a 

Supervisor 
Personality Development 
Personnel- Labor Relations 

(U.SA) 
Supervision 
CHEMICAL 
Chemical Engineering 
Analytical Chemistry 
Chemical Engineering 

Unit Operations 



Chemical Laboratory Tech'n 
Chemical Process Operator 
Elements of Nuclear Energy 
General Chemistry 
Instrumental Laboratory 

Analysis 
CIVIL 

ENGINEERING 

Civil Engineering 
Construction Eng'r'g Tech. 
Highway Engineering Tech. 
Principles of Surveying 
Reading Highway Bl'pts 
Reading Structural Bl'pts 
Sanitary Engineering Tech. 
Sewage Plant Operator 
Structural Eng'r'g Tech. 
Surveying and Mapping 
Water Works Operator 
COLLEGE 
COURSES 
American History 
Calculus Economics 

COMPUTERS 

COBOL Programming 
Fortran Programming for 

Engineers 
Programming for Digital 

Computers 
Programming the IBM 

1401 Computer 
Programming the IBM 

System, 360 Computer, 

Introduction 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Design Drafting 
Drafting Technology 
Electrical Drafting 
Electrical Eng'r'g Drafting 
Electronic Drafting 
Introductory Mech. Drafting 
Mechanical Drafting 
Pressure-Vessel and Tank 

Print Reading 
Sheet Metal Layout for 

Air Conditioning 
Structural Drafting 
ELECTRICAL 
Electrical Engineering 
— Electronics Option 
—Power Option 
Electrical Appliance Serv'g 
Electrical Appliance Serv'g 

with Equipment Training 
Electrical Contractor 
Electrical Eng'r'g Tech. 
Electrical Home MainL 



Electrical Home Maint. 

with Equipment Training 
Electrical Instrument Tech. 
Electric Motor Repairman 
Industrial Electrical Tech. 
Power-Line Design & Const. 
Power Plant Operator 
— Hydro Option 
—Steam Option 
Practical Electrician 
Practical Electrician with 

Equipment Training 
Practical Lineman 
Reading Electrical Bl'pts 
ENGINEERING 
(Refresher Course* 
for Graduate 
Engineers) 
Chemical Civil Electrical 
Industrial Mechanical 
Sanitary Structural 
ENGLISH AND 
BETTER WRITING 
Better Business Writing 
English for Spanish (U S A ) 
Free Lance Writing for 

Fun and Profit 
Introductory Tech. Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 
HIGH SCHOOL 
High School Business 
High School (Canadian) 
High School General 
High School Mathematics 
High School Secretarial 
High School Vocational 
High School College 

Preparatory— Arts 
High School College Prep. 

—Eng'r'g and Science 
Preparatory Course for 

High School Equiv. Test 
MACHINE SHOP 
PRACTICE 
Dull Operator 
Foundry Practice 
Industrial Metallurgy 
Lathe Operator 
Machine Shop Inspection 
Machine Shop Practice 
Metallurgical Eng'r'g Tech. 
Milling Machine Operator 
Multicraft Maint. Mech. 
Practical Millwrighting 
Reading Shop Prints 
Rigging 

Tool Engineering Tech. 
Tool Grinder Tool Making 



Turret Lathe Operator 
Welding Engineering Tech. 
Welding Process 
MATHEMATICS 

Advanced Mathematics 
Math and Mechanics for 

Engineering Technicians 
Math and Physics for 

Engineering Technicians 
MECHANICAL 
Mechanical Engineering 
Aircraft and Power 

Plant Mechanic 
Hydraulic ft Pneu. Power 
Industrial Engineering 
Industrial Eng'r'g Tech. 
Industrial Instrumentation 
Machine Design 
Quality Control 
Safety Engineering Tech. 
Tool Design 
Vibration Analysis 

and Control 
PETROLEUM 
Natural Gas Production 

and Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Production 

Engineering Technology 
Petroleum Refinery Oper. 
Pipeline Engineering Tech. 
PLASTICS 
Design of Plastic Products 
Plastics Technician 

PLUMBING, 
HEATING AND AIR 
CONDITIONING 

Air Conditioning 

Air Conditioning Maint 

Domestic Heating with 

Gas and Oil 
Domestic Refrigeration 
Heating 

Heating S Air Conditioning 

with Drawing 
Industrial Air Conditioning 
Industrial Heating 
Pipe Fitting Plumbing 
Plumbing and Heating 
Plumbing & Heating Est. 
Practical Plumbing 
Refrigeration 
Refrigeration and 

Air Conditioning 
PULP AND PAPER 
Paper Machine Operator 
Paper Making Pulp Mak'g 
Pulp & Paper Eng'r g Tech. 



SECRETARIAL 

Clerk-Typist Commercial 
Secretary, Engineering 
Secretary, Legal 
Secretary, Medical 
Secretary, Professional 
Shorthand Stenographic 
Typewriting 

STEAM AND 
DIESEL POWER 

Boiler Inspector 
Industrial Building Eng'r 
Power Plant Engineering 
Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng'r'g 

TEXTILES 

Carding 

Carding and Spinning 
Dyeing and Finishing 
Loom Fixing Spinning 
Textile Designing 
Textile Mill Supervision 
Textile Technokjgy 
Warping and Weaving 

TRAFFIC 

Motor Traffic Management 
Railway Rate Clerk 
Traffic Management 
TV- RADIO- 
ELECTRONICS 
Cokir Television Principles 

and Servicing 
Electronics Instrumentation 
and Servo Fundamentals 
Electronics Technician 
First Class Radio- 
telephone License 
Fundamentals oi Electronic 

Computers 
General Electronics 
General Electronics with 

Equipment Training 
HI-FI Stereo and Sound 

System Servicing 
Industrial Electronics Tech. 
Numerical Control 

Electronics and MainL 
Practical Telephony 
Principles of Semiconductor 
Radio & TV Servicing 
Radio & TV Servicing 

with Equipment Training 
Second Class Radio- 
telephone License 
Sound Systems Specialist 
TV Servicing and Repair 
Telephony, Electronics, & 
Radio Communications 



Clip coupon here . . . take your first step to real success ! 



ICS, Scranton, Penna. 18515 









I 













Approved for veterans 
under the G.I. Bill. 

Accredited member, 
National Home Study Council. 

Convenient payment plan. 

Special Canadian courses 
in French and English. 

Special rates to members 
of thn U.S. Armed Forces. 



INTERNATIONAL CORRESPONDENCE SCHOOLS oept. N4252H. Scranton, Penna. 18515 

(In Hawaii: P.O. Box 418, Honolulu. Canadian residents mail to Scranton address— further service handled by ICS Canadian Ltd.) 
I'm interested in a program of independent study. Send me your free 3-booklet Success Kit: 



(1) "How to Succeed," 30 pages of valuable job tips 

(2) Sample self-instruction text, (3) Catalog for subject indicated 

Miss 

Mrs. 

Mr 



(Print name of course. See lisL) 



-Age- 



Address - 

City 



-State. 



-Zip Code^ 



Occupalion- 



- Employed by. 



-Working Hours- 



-A.M. to_ 



-P.M. 
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Eyebrow control stops car in a wink 

This Yugoslav device could save a life 
by cutting braking reaction time to 1/10 
second with practice— enough to stop a 
car in about 17 feet less than normal dis- 
tance at 30 m.p.h. Electrode pads on a 
driver's eyeglasses detect electric currents 
in eyebrow muscles when they contract, 
and operate a brake servo. 




Disposable flashlight lasts a year 

When the battery runs out of juice in 
this Tensor disposable flashlight, you just 
throw it away. The permanently sealed 
light is guaranteed by the manufacturer 
to provide one year of normal use. The 
cost of the flashlight is $1.98. 
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Where to Buy a Brunswick 
Billiard Table for Your Home 



CALIFORNIA 
■WERSFIEID 

Woody's Toy Circus 
CI CERRITO 

Diablo Bowling & Bllllardr 
FRESNO 

Arthur's Toys 

Golden Crown 
OAKLAND 

Oakland Billiards & Bowline 
PLEASANT Hill 

Diablo Bowling I Billiards 
SAN FRANCISCO 

Emporium (All Locations) 

Whitehead & Zimmerman 
SAN JOSE 

Garden City Billiards 

COLORADO 

DENVER 

Dave Cook Sporting Goods Co. (All Loc's) 

Cart Sporting Goods Co. (All Loc's) 

Recreation Equipment Co. (All Loc's) 

Sports Chalet 

Super Q Billiard Supply 

Triangle Billiard Supply (All lot's) 

Rucker Furniture Co. 

IDAHO 

BOISE 

Bon Marche 

Q's Trophy Cabin (All locations) 

Sib Kleffner Athletic Supplies 

(All Locations) 
lEWISTON 

Orchard Lanes 

Sylvan Furniture 
MOSCOW 

Bowlerama 
TWIN FAILS 

Cain's Department Store 
ILLINOIS 

BARTONVIllE 

Ed Rebbec's Sport Shop 
CHICASO 

Hanson Billiard Supply Co. 
DANVlUE 

Alexander Sporting Goods 
GALESBURG 

Gale Ward Sporting Goods 
LANSING 

Lansing Sport Shop 
MCHENRY 

Ernie's Sport Center 
MOIINE 

Temple Sporting Goods 

Wilson's TV & Appliance (All Locations) 
NAPERVILIE 

Ace Hardware 
ROCKFORD 

Illinois Siding i Aluminum Co, 

Kegel's 

Rockford Sports Center 
SPRINGFIELD 

Meyer Brothers 
WINTHROP HARBOR 

Lee's Billiard Supplies 
INDIANA 

BL00MIN6TON 

Rac-N-Cue 

Southern Sporting Goods 
BRAZIL 

Paitson Hardware Company 
COLUMBUS 

Buchanan & Son Furniture 
EVANSVIllE 

S 8. S Distributing Company 
CREENSBURG 

Rex People's FurKiture Company 
INDIANAPOLIS 

B & I Athletic Goods 

William H Block Company (All loc's) 

Bob Earl's Pro Shop 

Em Roe Sporting Goods 

J & J Distributors. Inc. 

John Kirk Inc. 
lAFAYETTE 

The Sportsman Inc. 
MICHIGAN CITY 

Great Lakes Marine Inc. 
NEW HAVEN 

Jack Halter 
RICHMOND 

Whitey Kessler's Sport Shop 
SEYMOUR 

Stewarts 
SOUTH BEND 

The Billiard Ball 

Thorpes Inc. 
WARSAW 

Sportsman's Center 
IOWA 

BETTENDORF 

Mac's Sporting Goods 
CEDAR FALLS 

Al Vacationland 
CEDAR RAPIDS 

Armstrong's 

Smulekoff's 
CLINTON 

Lateka Marine 
DAVENPORT 

Wilson's TV a Appliance (AM Loc'sl 
DENISDN 

Ries Music Supply 
DES MOINES 

Iowa Bowling & Billiards 

Park Fair Sports Center 

Younkers 
FORT D006E 

Dilston Marine 
MUSCATINE 

Reynolds TV i Appliance 
RED OAK 

Red Oak Marine & Sportlnf 

SIOUX cin 

Custom Bowling Supply 

Sportsman's Inc. 
KANSAS 
CONCORDIA 

Hillcrest Lanes 



HUTCHINSON 

P S R Pro Shop 
TOPEU 

Gage Bowl (All Locations) 

Ed Marling Stores, Inc. (All locations) 
WICHITA 

Thurman Funk Supplies 
KENTUCKY 
LOUISVIllE 

Jacob Levy & Bros. Inc. 
LOUISIANA 

NEW ORLEANS 

American Billiard Co. Inc. 
Lighting Inc. 

MICHIGAN 

ESCANA8A 

Escanaba Auto Home Decorators 
MINNESOTA 

ALBERT LEA 

Sportsman's Corner 
CIDOUET 

Courtesy Motors 
MINNEAPOLIS 

Allen Industries 

Crystal Marine 

K. E. Peters Billiard Supply 
MOORHEAD 

Arvid Benson Supply 
NEW UIM 

Wilfahrt Bros. 
ST. PAUL 

University Pool Tables 
MISSOURI 
FIORISANT 

Grandview Billiard Supply 
MNSU CITY 

American Office Equipment 

Art's Billiard Supply 
ST. LOUIS 

Ray George Co. 

Famous Barr Co. (All Locations) 

A. E. Schmidt Co. 
SPRINGFIELD 

Heer's 
NEBRASKA 
OMAHA 

Alkar. Inc. 

Bahnsen's Sporting Goods 

Nebraska Furniture Mart 
NEVADA 
US VEGAS 

Toys for Men 
OREGON 

GRANTS PASS 

Rogue River Hardware 
MEDFORD 

Hubbard Bros. Hardware 
PORTLAND 

A & A Billiards-Golden Q 

Dunis Distributing Co. 

Fishel's Awning Supply 

Sheehan's Billiard Supply Houst 
SALEM 

George E. Allen Co. (All Loc's) 
Cue Ball 
TENNESSEE 

NASHVILLE 

Nashville Sports Center 
TEXAS 

DALLAS 

Bowling & Billiard Supply of Dallas 
HOUSTON 

Foleys (All Locations) 

Le Corporation (All Loc's) 

Oshman's, Inc. (All Loc's) 
UTAH 
LOGAN 

Logan Lanes 
OGDEN 

Bon Marche 
SALT LAKE CITY 

Duce Sporting Goods (All Loc's) 

Joe's Sporting Goods 

Dick McMillan's Sport Shop 

Wolfe's Sportsman's Headquarters 

ZCMI (All Locations) 
WASHINGTON 
EUGENE 

Bon Marche Russells 
ISSAQUAH 

Billiard Sales 
LONGVIEW 

Schneider Bros. Hardware 
SEATTLE 

American Shunieboard Sales Corp. 

Ernst Hardware (All Locations) 

Osborn & Ulland Inc. (All Locations) 
SPOKANE 

A & J Billiard Sales 
TACOMA 

Naubert's Billiard Table Co. 
WISCONSIN 

BEIOIT 

Belolt Sport Center 
BROOKFIELD 

Kohl's Department Stores 
HALES CORNERS 

M. & W. Marine i Hardware 
JANESVILLE 

Saier Sporting Goods 
KENOSHA 

Tyson's Cycle & Sport Shop 
MILWAUKEE 

A. B. C. Supply (All locations) 

Aqua Spray Inc. 

Chappies Sport Centers (All loc's) 

Gimbel's Department Stores (All loc's) 

Personalized Pro Shop (All Loc's) 
MONROE 

Bauman's Ace Hardware 
OSNKOSH 

Frank Hayes 
RACINE 

Mike's Sport Shop 
SHAWANO 

K t G Sport Shop 




The Home Team. 

Takes o cue 
from Brunsiukk. 





' When the name of the game is billiards, everyone wants to 
the scene. And everyone can (mom, dad and kids, too), 
'cause this is one fun game with no age limit. 

Brunswick gives you ten tables to choose from 



^^f(plus a bumper pool table for those billiard 
^^iiffs a bit short on space) 



i-tJ; Take ^ cue from the Home 



Team. Put a little togetherness 
in your house 
from Brunswick. 




'Bnumuiick 

69 West Washington Street 
Chicago, Illinois 60602 
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Detroit Report . . . 

DODGE'S J -CAR WILL BE NAMED CHALLENGER when it's introduced next 

fall. This is a sporty compact using the Dart's running gear, 
but with its own distinctive body. The Challenger name was 
used once before by Hudson for one of the last Essex models in 
the early Thirties. Dodge now has the name "locked up" and 
plans to stick with it, barring any last-minute changes. 
The Challenger will share a number of body and chassis 
components with the all -new '70 Barracuda. 



Lincoln will drop unit construction for the '70 

Continental. The car will be only moderately 
altered in appearance, but it will be radically 
different under the skin. Lincoln engineers 
plan to pare at least 250 pounds from the 
overall weight. Ford's S frame with its con- 
troUed-crush-rate front end. stretched to give 
a 126-inch wheelbase, will be used. The '70 
Lincoln will have three inches more front 
overhang, giving the car a longer hood line. 

Steam-powered Oldsmobiles are on the way! 
General Motors is donating five Delmont 88s 
to the State of California for steam-engine 
research [see page 64]. The state will re- 
move the V-8s, install steam engines, and put 
the cars in use with the Highway Patrol. 
GM's part in the project ends with delivery 
of the cars. After a full investigation of 
stesun power for present-day automobiles, 
California will make the test report public. 

Ford's '70 Thunderbird will be radically re- 
styled with a spade-like front end that re- 
sembles the snout on Indy racers. The hood 
continues well out forward of the front 
wheels and ends with a wide, slit-like air in- 
take. To get cool air for the engine, two 
functional air scoops are cut in the top of the 
snout. In addition. Ford plans to reduce T- 
bird overall dimensions by building it on the 
Torino chassis (the Torino/Fairlane line will 
then drop unit construction and go to sep- 
arate frame and body). 

A breakthrough in air conditioning, expected 
within two years, will solve a whole passel of 
headaches. GM's Frigidaire Division is now 
working on a new air-conditioning system 
that eliminates compressor, belts, pulleys, 
and separate condenser. The heart of the 
new system is a piston-type pump that works 
off the automatic-transmission torque con- 
verter. An enlarged engine radiator is used 
to cool the freon with water instead of air. 
Additional benefits: shorter coolant hoses, 
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less engine-compartment crowding, lighter 
front end. 

Import cars outsell U.S. compacts, according 
to 1968 statistics. While Detroit readies its 
'69 models, auto makers abroad are also pre- 
paring new cars. France's Peugeot, not in 
the top 10, is plarming a comeback with a 
clean-styled 504 sedan, a four-cylinder 100- 
m.p.h. car. Italy's Fiat will soon show its six- 
cylinder Type 130, a deluxe compact to sell 
at around $4,000. Germany's BMW will go 
after Mercedes customers with two smart- 
looking six-cylinder models called 2500 and 
2800. To top them all, Citroen is expected to 
bring out a Maserati -powered supercar. 
Volvo is working on a six-cylinder engine for 
the 144 chassis, but it probably won't be 
ready until next year. Renault will begin 
producing its R6 next month-a subcompact 
front-wheel-drive economy car. There are 
nmiors that Fiat is also planning a front- 
wheel-drive small car to supplement its rear- 
engined models. NSU will shortly armounce 
an 1100 economy sedan with an OHC piston 
engine (it may get a Wankel later). 

Antiskid brakes will become standard-given 

time, say GM and Chrysler executives. Auto 
makers are wary of experiments in brake sys- 
tems. After announcing last svunmer that 
antiskid would go on the '69 T-bird, Ford 
backed down. Many supplier firms are hard 
at work developing two- and four-wheel sys- 
tems, but the industry will not fit anything as 
standard until thoroughly proved. A recent 
demonstration at the GM Proving Grounds 
showed that, with a rear-wheel system, the 
drived retains no directional control, while 
a four-wheel system proved as good, or bet- 
ter than, the most skilled driver. 
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low to keep valves like this . . . from getting like this. 



First we'd better tell you how they get this way 

Stop-and-go driving, as well as turnpike driv 
ng, cause carbonaceous ash deposits to lodge 
)n, and build up on, valves. 

These deposits can flake off 
md lodge on valve seats and 
)revent proper sealing. This 
iventually can destroy valve 
unctioning and result in a 
najor repair job. 

That drives up the cost of 
Jriving . . . can cost you money. 

Texaco has a new Sky Chief 
;asoline that can drive down 
he cost of driving. It can save 
ou money. How? 

New Sky Chief minimizes 




deposit formation on new valves and arrests 
further deposit build-up on old valves. Better 
than any other leading gasoline. 

You don't have to be an engineer to realize 
what this can mean in terms of 
compression, idling, accelera- 
tion, mileage— and repairs. 

All car owners are interested 
in saving money. And over the 
long haul, new Sky Chief can 
save plenty. 

Driving down the cost of driv- 
ing is one reason Texaco sells 
more gasoline than anybody 
else. 

We're first . . . and we think 
that's a big responsibility. 



New Texaco Sky Chief can drive down the cost of driving. [tEXACO] 
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BIG-PAYrubiiiUNiA 
IN MOTEL MANAGEMENT 

Now— whatever your occupation or age— you can 
qualify for a big-pay position in the expanding mo- 
tef industry. New motels must have managers, as* 
sistant managers, restaurant directors, etc. Join 
the American Motel School graduates we helped 
place in executive positions. American Motel School 
is recommended by one of the nation's largest mo- 
tel chains. Practical courses, easily completed In 
spare time ... no interference with your present 
work. Mail the coupon for free book. 

MAIL THIS SUCCESS COUPON NOW 



AMERICAN MOTEL SCHOOL 

P. 0. Box 46 Department C-9 
Roanoke, Virginia 24007 
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"I Have My Own Shop Now!" 



Says Freeman J. Jeffress, Oklahoma City, Okla. 

"Your course is so good, I wouldn't tak« 
back the money I paid for it. I have a nice 
little shop set up in my homeland it has 
already paid for itselfl"i 

LOCKSMITF^ 

Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage... in good times and bad. 
Quickly step into a big-pay opportunity job 
-high profit shop of your own. 
Earn Extra Money RIGHT AWAY! All Master 

Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 
ance of experts. 

FREE Illustrated Book 

For n future as your own boss or In a hich-pay 
job. send for FREE book and sample lesson pases. 
Onlv school of its kind: I.lc. State of N. J. Accred- 
Ue<l Menil)or National Home Sluily Council. State 
Appv'd. Diploma, l.ocksmithins Institute (Div. of 
Tech. H<inic Study Schools), Dept. 1111-008, 
Little F;ills. N. J. Est. 1048. 

APPROVED FOR VETERAN TRAINING 

- MAIL COUPON NOW! 

LOCKSMITHING INSTITUTE 
Dept. 1111-098 

Little Falls, New Jersey 07424 
Name 




1306 

■ pieces of 
equipment 
Locks. Picks. 
Tools & Parts 
supplied for use 
with course. 



! 

I Please send. 

(without obli- 
catiDn, FREE 

I Book. "Your 
Bill Opportu- 
I nities in Lock- 
I smithinK," and 
I .Sample Lesson 

IP a K e 8 . No 
Salesman will 

ll>± 



I 



(Print here) 



Address 



City State Zip. 

fheck here if Eligible for Vet Benefits O 



FIND BURIED TREASURE! 



• DAY MONEY BACK GUARANTEE 




^ ALL TRANSISTORIZEC 



mil 

3 ft. portable detector finds 
buried metal objects. Signals 
location with loud audible sound. 
Detects gold, silver, metallic ore and nuggets 
of all kinds. Find lost coins, jewelry, indian 
artifacts, civil war souvenirs. Trcasureprobe 
guaranteed to equal detectors sellinK to $150 
or yourmoney back. Absolutely complete, sen- 
sitive earphone, 9 v battery, nothing else to buy 
TO ORDER:Send check, cash or money order, 

$5.00 deposit for COD N. J. add 57C tax. 

TREASUREPROBE Dept. PBL 

P. O. Box 228. Toms River. N. J. 08753 




LEARN 

MEAT CUTTING 



III 



Train quickly In 8 short weeks at Toledo for a 
briirht future with security in the vital meat 
business. Bie pay. full-time jobs — -HAVE a 
PUDFITABl.E MARKET OF YOUR OWN! Time 
payment plan available. Diploma clven. Job 
help. Thous.TiKls of successful [graduates. Our 
■I .'till year! Send NOW for bik'. new Illustrated 
FREE catalot;. No obligation. O. I. Approved. 



NATIONAL SCHOOL OF MEAT CUHING, DipL 51-M, TaMo, Otiil 43804 



Uam how you 
can buy used 
engines $15 up, 
new engines $30 

with FREE con- 
fidential list and 
coupons when you 
order your plont 



• BUILD THIS MINI-BIKE! 

Plans reveal step by step details) ■ 

• BUILD A RACING KART! I 

Complete froiiM for less than ^101 | 




</or 

PLANS, 80x517 DeptPS-9 Omaha. Neb. 



RUSH S2 lof plans (indicate type) or \ 
send 10< for brochure describini plarts: | 




FREE . SEND FOR YOUR FREE CATALOG' FREE! 



REIIABLE TIRE DIST.,1109 Chestnut St., Camden, N.J. 



Build a vacation cottage! 

Harry Walton's YOUR CABIN OR MODERN VACA- 
TION HOME gives you full info on plans, materials, tools 
for building a wide choice of low-cost cottages. 170 photos, 
diagrams. Hard-gloss paper cover. Only $1.50. Money-back 
guarantee. To order, send check or money order for only 
SI. 50 to: 

POPULAR SCIENCE, Dept. 968, 44 Hillsida Ave., Manhasset, NY 11030 



BIG GIFT CATALOG 



FREE 



WITH A 

CHINESE GOOD LUCK KNIFE COIN PLUS 50 CECALS 

Hundreds of unusual exciting 
items! Automotive, build-your- 
own, models, pro football, sporting 
goods, skin diving, surfing, im- 
ports, war relics, decals, patcties, 
CATALOGS IIMC Pe"na"ts, posters, signs, pictures, 

BOX 835 B iANESVILlt WIS. 53545 ^"^ 
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MAGIC MAIL PUN 

that comes with this Little Machine 
CAN MAKE YOU 4200 AN HOUR 




The macbliM is turnlni 

out] lob thit will brint 
aper]torS2.58,by mill. 
Materltl cost, only 11c 




Write today for free facts about the 
newest and most faseinating of all 
new home operated businesses. For 
the flrst time, a simplified machine 
brings the fabulous profits of Plastic 
Sealing and Plastic Laminating with- 
in reach of the small operator. Any- 
one can learn to operate it with a 
few minutes practice. Then — with 
our MAGIC MAIL PLAN -can get 
mail orders pouring in daily with 
cash in every envelope. 

No Canvassing or Selling 

Fill orders at home in spare time to 
start. Then expand to full time busi- 
ness. We even supply circulars to 
bring back cash and orders. Rush 
name for all the facts you need to 
start. A postcard will do. No charge. 

WARNER ELECTRIC CO.. OmL L-3-K0 
1S12 Jarvit, Chicago, III. S0S2C 




PAYS BIQI SEND FOR FREE, BIG. ILLUSTRATED 
CATALOG NOW! Graduates report making substantial in- 
comes. Start and run your own businoss quickly. Men, 
Women, all ages, learn easily. Course covers Sales, Property 
Management, Appraising, Loans, Mortgages, & relatecf sub- 
jects. STUDY AT HOME or in classrooms in leading cities. 
DIPLOIMA AWARDED.Writo TODAY for FREE BooMatl 
Accredited Member National Home Study Council. ^Established 1936) 

WEAVER SCHOOL OF REAL ESTATE 

3S21-S Broadway Kansas City, Mo. 6410S 



free] 
BOOK 
TILLS I 
HOW 



GET 
INTO 




ELECTRONICS 

V.T.I, tratnini; leads to success as technician.s, field 
engineers, specialists In communications, trulded mls- 
Kile.s, computers, radar, automation. Ba.sic & advanced 
courses. Engineering Technology and Electronic Tech- 
noloiry curricula both available. Assoc. degree In 'J9 
mos. B.S. obtainable. G.I. approved. Start Sept., Feb. 
l>orms. campus. U.S. prraduate or equivalent, ("atalotr. 

VALPARAISO TECHNICAL INSTITUTE 

DEPARTMENT S.. VALPARAISO. INDIANA 46383 



NEW CAR FURNISHED 



This is only one of the benefits enjoyed by many Acci- 
dent Investigators, Learn why this is called "the 
ideal job;" how men earn to $1,000 a month in this 
exciting, secure profession. Men without experience or 
college have easily trained and qualified. No selling. 
Send now for FREE BOOK of facts. No Obligation. 
Write Universal Schools, Dept. PS-91, 6801 Hillcrest, 
Dallas, Texas 75205. 



MEN: Caulk jobs 
are a snap with 
DAP Latex Caulk. 
Easiest to apply. 
Best to use 
with latex paints. 



THINK 
ABOUT 

IT 





DAP Inc , Dayton. Ohio 4 5401/ si/ss/ombv of 3^A>ugA.3iic. 



INVENTORS 



INVENTIONS— NEW PRODUCTS— IDEAS 

DEVELOPED & PREPARED 

For Commercial Appeal & Sales 
DESIGN-MARKETING-PATENT SEARCHES-DRAWINGS 

Second Decade of Reliable Service to 
INVENTORS • MANUFACTURERS • ATTORNEYS 

United States Patent Otfice former Patent Examiner 

United States Government former Patent Adviaer 
Member: United States Chamber of Commerce 



THE RAYMOND LEE ORGANIZATION 

230-H Park Ave. New York City 10017 212 MU 6-8500 

CPNn PRPP - INVESTION RECORD - Form & 

^^l'*' rrttt •'IMPORTANT PATENT INFOBMATION" 



Address . 
City. . . . 



State . 



Zip. 




LEARN TO EARN ! 



NO CORRESPONDENCE • NO HOME STUDY • CONTRACTOR OWNED 

# Students train on the machines they 
will operate 

# All training by fully qualified in- 
structors 

# Students live at the school 



VA APPROVED 

e Western's graduate students are 
readily accepted for employment 

# Many courses of study are offered 
WRITE TODAY FOR FREE SCHOOL 
CATALOG 



Dept. S-9 
NAME 



ADDRESS. 
CITY 



STATE. 
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WESTERN SCHOOL 

OF HEAVY EQUIPMENT OPERATION 

Associate member of Associated General Contractors and A.R.B.A. 

BOX 510 • WEISER, IDAHO 



RADIAL ARM 
SAW KIT-for 
under 

*100... 




Buy direct from fac- 
tory, assemble your- 
self. Incl. h.p. G.E. 
motor, easy to follow 
instructions, all parts, 
nuts and bolts. Guar, for life pat. pend. radial arm track; twice 
ttie usual bearings for extra rigidity, greater precision. Rips 24", 
crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any standard h.p. or larger will do) $ 84.85. With opt'l 
G.E. motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 

r — MAIL COUPON FOR ILLUSTRATED BROCHURE - 
American Machine t> Tooi Co. I 
Oept PS9R Royersford, Pennsylvania 19468 

Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak 
radial arm saw kit. Also send free reprints of feature 
articles by editors of Popular Mechanics, Workbench 
and Family Handyman. NO SALESIMAN IS TO CALL. 



NAME_ 



ADDRESS. 
^CITY 



_STATE_ 



.ZIP. 




2 ART LESSONS FREE 

E.\joY glamorous high-pay career or profitable 
liobby ! Study at home in spare time. Draw- 
ing, Painting, Advertising Art, Fashion Illustration, 
TV Art, etc. Assignments corrected with overlays by 
mail. Remarkably low cost. Free booklet. Send for 
FREE INFORMATION today. No obligation. Send 
name, address, zip and age to: WASHING- 
TOM:4CHOOL OF ART, Studio 09-023, Port 
Washington, N. Y. 11050. (Estab. 1914) 
Accredited Member National Home Study 
Council. 





In 
Squirt 

or 
Spray 
Cans 



The super-penetrating rust sol- 
vent that loosens rusted nuts, 
bolts, screws, parts ... in sec- 
onds! Powerful, yet safe on all 
metals... use it on your 
watch or farm tractor. 

Radiator Specialty Co. 
Charlotte. N. C. 28201 





SMALL ENGINES W§ 
SERVICE MANUAL # 

It's ready ... 8th edition Small Engines 

Service Manual. More than 300 pages of 
authentic easy-to-follow information 
on repair and upkeep of small engines. 
1302 models of popular domestic and 
foreign makes. Many new models. Prac- 
tical information. Written by expert 
mechanics in down-to-earth language 
and with lots of helpful illustrations. 

EVERYTHING MECHANICS NEED! 

for minor tune-up to major overhaul . . . Read _ 

how, tee how from 780 photos and drawings. Big Jl QC 

field and bio part-time and full-time profits re- #1 TmIm 

pairing Mowers, Garden Tillers, Cycles, Scooters. #1 

etc. . . . Order yours NOW and start a busy post 

business . . , only $4.95 postpaid. ■ paid 

TECHNICAL PUBLICATIONS, Dept. PS-768 
1014 Wyandotte Kansas City, Mo. 64105 



MAKE $$$ 

in Your 
Spare Time 



w 



NEW! 




$7,10850^^^1 

SERVICING RADIATORS!" 

— Hank Kontcr. Newcastle, Wyo. 
Make srood money servicing: auto- 
truck-trnctor r.idi.ilurs with new Inland 
1 -Piece lladi.itnr .Shop. Kasy to test-clean-repalp 
radiators. Inland, world's lari;c.st radiator equip, mrr., trains 
you free. Small down payment starts you, Kasy-pay plan lets you ^ 
p.iy from profits. Proved merchandlslne assures volume. Profit- * 
able dept. for garage or ecr\-lcc station. WRITE for Free B«oH. 

INLAND MFG. CO., Dept. PS-9, 1108 Joclcson St., Omaha 2, Nebr. 



[rslEW! COMPUTER 
TRIGONOMETRICAL 



U.S. PATENT, read solutions of tri- 
angles, circular arcs. 19" Dia. 6 disc 
sides. Career Advancement, over 4 0 
Ubcs in engineering, navigation, 
range-finding and space, etc., 218 
examoles. 

TRIGONOMETRICAL COMPUTERS CO 
152 W. 42ND ST. R. 536 




$9-95 ppd. 

N.Y. add Sales Tax 

NEW YORK. N. Y. 10036 



HEAVY DUTY BALL-BEARING PUMP 




r 



IRRIGATE • DRAIN • SPRAY • CIRCULATE • Famous 
all-metal, rust-proof XB pump with stainless shaft. Use 
V* HP or larger. 1 HP for up to 5,200 GPH 60' high 
or 3,000 GPH from 25' well. VA" inlet. 1" outlet. 

For belt or direct drives. Only $12.95 

Famous Typ« P won't rust or clog. Bronze bear- 
ing. Hundreds of thousands in use. Up to 2,400 

GPH. 1" inlet. y«" outlet. Only $8.95 

Postpaid cash with order. Money Back Guarantee. 

LABAWCO, Box 4. Belle Mead, N. J. 08502 



"'^ CAMERA. 
CRAFTSMAN ! 

New opportunify for big-pay Jobi or your .own 
business. Now YOU can learn to repair cameras 
..at home, inyourspore time! Free booklet telit 
how. NHSC accredited course Includes a II instruc- 
tions, tools, practice equipment. Write today! 



NATIONAL CAMERA REPAIR SCHOOL Accredited Member 
Dept. P T , Englewood, Colorado 80110 




REPOWER With a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits S45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit. bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 

HOOSIER MACHINE PRODUCTS CO. 

314 S.E., 6th St., Phone 276-3442, Pendleton, OreEon 97801 




If you're going to work all 
your life, why not work at 
sometliing you like? 



Let's face it. Some careers are more interesting 
than others. For instance? ELECTRONICS! 

Electronics is what's happening! It's now. This is the electronics age, 
and that's where the excitement is. And the jobs. And the money. And the 
future. 

Do you have what it talces? If you're fascinated with electrical gadgets 
... if you're curious about how things work ... if you like science fiction 
. . . you'd probably like working in electronics. All it takes is a good mind, 
ambition, and . . . 

We'll help you. We'll help you find out which are the "hot" opportunity 
areas. DeVry Institute of Technology— a Bell & Howell School— is a first 
rate source of information. And there's no obligation. If you're interested, you 
can prepare for an electronics career at DeVry in Chicago, Phoenix or Canada 
. . . day or night. Or stay home, we'll come to you by mail. 

How about jobs? Yes! As soon as you complete the courses you need, our 
highly successful placement service is yours. We'll help you get a good job 
in electronics . . . We've done it before. Thousands of times. Drop us a 
post card, and make us prove it! 

Approved for Veterans. If you were discharged after Jan. 31, 1955— or 
if you're about to be discharged— the "G.I. Bill" may cover the entire cost 
of your tuition. 

De VRY inSTITUTE OF TECHnOLOGY 

4141 BELMONT AVENUE. DEPT. 1 1 6- Y. CHICAGO. ILLINOIS 60641 

0BELL Q HOUJELL SCHOOLS 
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New filters for better engine protection 

Fram's new air, oil, and fuel filters are 
designed specifically for high-performance 
engines. Most engine wear, says Fram, is 
caused by abrasive particles of 10-20 microns; 
the innards of these filters are of pleated cel- 
lulose rated at 15 microns. The oil filter can 
withstand 600-p.s.i. pressures— three times 
that of regular filters, the maker daims. 
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WHAT'S NEW 



FOR YOUR CAR 



High-pitched horn gives theft warning 

The "alarm-tone" horn at the left sounds 
off with a piercing note if anyone attempts 
illegal entry into the car. Developed by 
Delco-Remy, it has been a Corvette option, 
but now you can buy one for your own car 
from any GM dealer. The one-note bugle, 
only six inches long, alerts you with an in- 
sistent, uninterrupted high-F above noiddle C. 
It can be turned off only with a key. 



Rugged hold-down is all nylon 

Flapping lids on overfilled car trunks are 
a hazard. Here's a heavy-duty web strap of 
nylon. An inch wide and 96 inches long, it 
has nonscratching plastic-coated hooks and a 
positive-locking nonslip buckle. The Tie- 
Down 68 fits over any car trunk. Market 
Forge Co., 35 Garvey St., Everett, Mass. 




New air-powered auto-wrench kit 

This new %-inch square-drive air wrench 
comes with a full set of accessories. It gives 
you six hex sockets with finger-tip control of 
throttle, air regulator, and forward/ reverse 
shift. The Black and Decker kit can speed 
up your work on transmissions, generators, 
fuel pimips, radiators, manifolds, and power 
steering. The kit sells tov $194. 
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Available: Deluxe 

Hunting Lodge 




3950 Cassopolis Street, Elkhart, Indiana 46514 



Solves Repair Problems 

Durham's fills cracks and holes In 
plaster, wood and tile. Won't shrink 
or fall out. Econonnical, easy to use. 
Big 4-lb can, only 1.60 at lumber, 
paint, and hardware dealers, or 
shipped direct postpaid in U. S. for 
$2.00. Money-back guarantee. Order 
now. Donald Durham Co., Box 
804-U, Des Moines, Iowa. 





PLANERMOLDERSAW! 




Now you can use this ONE power-feed shop to turn rough lum- 
ber into moldings, trim, flooring, furniture . . . ALL popular pat- 
terns. RIP . . . PLANE . . . MOLD . . . separately or all at once 
with a one HP motor. Use 3 to 5 HP for high speed output. Low 
Cost . . . You can own this power tool for only $30.00 down. 

Send postcard today for comp/efe facts. 
BELSAW POWER TOOLS, 929-S Field Bldg.,KansasCity,Mo.64111 



wo (mjLm.& 



SHORTCUTSANDTIPS 



FROM HERE AND THERE 



ROOP 1 
SCREWSD 
TD SOX. 
POINTS 
CUT 




SET 

BCtOMO 
OOOR 



ALUM. 



REMOVED. 
ATTACHED 10 ROOP 




CRIMP 




ALUMINUM 
RLLER (2f%a>. 
CUT TO RT 
CURVE: 
OP BOX 



Mansard roof accents farm mailbox 

Match your mailbox to your bam with 
an aluminum mansard roof. Since all bent 
angles can be shaped with a pair of boards 
or a vise, the sheet-metal work is simple. 
Make a cardboard pattern for the end 
filler pieces by tracing directly from the 
curve of the mailbox. Using self-tapping 
screws, secure the shaped roof to fillers, 
then attach roof to box. Relocate flag as 
shown in top drawing above. 

Victor H. Lamoy, Upper Jay, N. Y. 




Spout hook opens oil-cup cover 

Here's a simple, practical idea to help 
you open the covers of oil cups in hard-to- 
reach places. Solder a small hook, made 
from stiff wire and bent as shown in the 
drawing above, to an oilcan spout, about 
V4 inch from the end. 

Harold G. Ross, Cleveland. 
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I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you — may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man — if 
you lhaye read this far — who knows 
that anything worthwhile has to be 
earned! I hop>e you have learned that 
there is no reward^ without effort If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma — you may 
be ready to learn and use the secret I 
have to impart. 

I Have All The Money I Need 

In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction — the deep satisfaction — of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others — seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 



I'd like to give this to 
my fellow men... 

while I am still able to help! 



I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 



summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence — behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy — there is one simple secret. It 
is this secret that I would like to impart 
to you. If yon are satisfied with a hum- 
drum life of service to another master, 
turn this page now — read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 



By Victor B. Mason 



gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot — but enough to 
make me believe that you are a little above 
the fellows who merely "wish" for success 
and are not willing to sacrifice something 
to get it. 

A Fascincrling and Peculiar 
Business 

I have a business that is peculiar — one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the "big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a "one 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are "on your own." It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business — over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 

Are You Mechanically Inclined? 

While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that has a steady and 



ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash — six times a day. 

In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step. Til 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the btisiness I have found to be so success- 
ful. After that, you make the decisions. 

Does Happiness Hang on Your 
Decision? 

Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your nama 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 

VICTOR B. MASON 

1512 Jarvis Ave., Suite M-3-KO 
CHICAGO, ILLINOIS 60626 
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PERFECTION IN A PIPE 

KIRSTEN'S exclusive radia- 
tor stem helps cool the 
smoke before it reaches your 
mouth . . . traps impurities . . . 
lets you easily remove ex- 
cess moisture. Imported 
aged Mediterranean briar 
bowl. Hand-finished vulcan- 
ite bit. Truly a quality pipe 
that reflects the pride of old- 
world pipe makers. Order 
yourKIRSTEN today. 




$7 



poslpiid 

FREE! Write for 
your free copy of 
our full-color 
catalog of 
KIRSTEN Pipes 
and accessories. 




KIRSTEN PIPE COMPANY, INCORPORATED 

Dept. PS-9, Box 5227, Seattle, Washington 98107 



THE FAMED 
BENSEN 
COPTER 




so stable 
it flies 
hands off 



NOW HOLDS 12 WORLD RECORDS 

— and you can build it yourself! 

others, from Alaska to New Zealand, are enjoying the 
thrill of flying their own Bensen Copters — you can 
too! Economical to operate, with wheels or floats. 
Easy to build with ordinary hobbyshop tools. Kits 
available, also construction plans with flying instruc- 
tions. Get 3-View Drawings, specs, photo for $3, or 
of simpler Gyroglider for $2. Send the coupon now! 



BENSEN AIRCRAFT CORP. Dept. PS-98 
Raleigh-Durham Airport, Raleigh, N. C. 27602 




NAME- 



ADDRESS- 



SHORT CUTS AND TIPS 



FROM HERE AND THERE 



mmm 



Midget mop cleans bent tubing 

A tiny mop made from cotton and pic- 
ture wire enables you to scrub the insides 
of bent glass tubing. After spreading the 
ends of the wire strands slightly, work 
them through the cotton. Bend back sev- 
eral strands sharply to hold cotton, then 
squeeze the wad to set the wire and com- 
pact the cotton. The flexible wire easily 
takes the sharp curves of glass tubing as 
seen above. If necessary, the miniature 
mop can be used with cleaning agents. 

Walter E. Burton, Akron, Ohio. 



BARM OR GARAGE TRACK 
PITCHED DOWMWARD 



BUMP 
BLOCK 



BUMP 
BUDCK 

ROLLERS 
APPLIED 
TO DOOR 
TOP CUT 
TOP AT 

SAME 

PITCH AS 
TRACK 




STAY ROLLER- 



Keep that door closed! 

Let gravity automatically shut the door 
on a furnace room or other area that must 
be closed off for safety. Install a rolling- 
door track slightly pitched toward the 
op)ening. Cut the door to the same pitch, 
then add roller hardware. A stay roller 
(bottom right) will hold the closed door 
against the casing. 

Victor H. Lamoy, Upper Jay, N. Y. 
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Since you're going to 
pay a little more 

for one of our used cars, 
^ you ought to know why. 



It costs money to put a used car into 
shape. 

Especially the way 0 Volkswagen dealer 
does it. 

With the Volkswagen 16-point Safety and 
Performance Inspection. 

He checks out things like cylinder com 
pression and ignition timing, brake fluid 
and battery terminals and even how the 
headlights are aimed. 

And when he's through he's still not 
through. Because then he checks 
out what he's checked out with a 
road test. 

Anything he finds along the way 
that needs fixing gets Fixed or the 



This 
used car is 
guaranteed 

100%. 



car doesn't pass. 

And when it finally passes, it gets the 
VW dealer's 100% guarantee that if any- 
thing goes wrong with the engine, transmis- 
sion, rear axle, front axle assemblies, brake 
system, electrical system, within 30 days or 
1000 miles, whichever conrres first, he'll re- 
pair or replace it free. 

So all the major working parts — the 
parts you worry about most when you buy 
a used car — ore covered. 

All of which is why you pay a 
little more for one of our used 



cars. 

But there's one consolation. 
You worry a little less. 




New windows that don't 
need paint! 

J^or putty, nor storm windows . . . that wonH warp, 
rust J dent, corrode nor need scraping, or repairing. 




Get FREE Booklet on 
New Andersen Perma-Shield* 
Windows 

Andersen Corporation 
Bayport, Minnesota 55003 

Name . 

Address 



City- 
state. 



-Zip- 



j/^ndersen W/indowalls 



^ Only the rich can afford poor windows ps-sgj 



The 
Devil 

has 
quite a 
temper 





We're proud of the temper in 
Red Devil's high carbon steel 
/ blades . . . just one of the 
quality features in our full line 
of putty knives, wall scrapers, wood 
scrapers and other home patch-up 
tools. Buy the best! Buy Red Devil! 



RedOewl 



me 



Dept. PKN, UNION, N. J., U.S.A. 



SHORT CUTS AND TIPS 



FROM HERE AND THERE 




Yardstick draws big circles 

You can draw perfect circles with a self- 
measuring compass made from two nails 
and a yardstick. Drive one nail through 
the yardstick and far enough into the stock 
to serve as a pivot; use the other as shown 
to scribe a big or little circle. 

Darrell Huff, Carmel, Calif. 




IS737-B 



Easy way to make pier forms 

Bottomless boxes made from tongue- 
and-groove lumber will stack to make in- 
terlocking pier forms. Make such boxes of 
different widths of Imnber so it's easy to 
vary the height of forms as needed. A cleat 
tacked across the ends keeps the forms 
from separating vertically and lets you add 
a brace to hold the forms steady. 

Victor H. Lamoy, Upper Jay, N. Y. 



52 POPULAR SCIENCE 




Complete Math Reference Library 
Regular Price $995 Yours fgl 
when you join the 
Popular Science Book Club 



Yes, the HANDBOOK OF APPLIED MATHEMATICS gives you the 
solution to virtually every math problem you'll ever face in your home, 
your workshop, your business or profession! This practical mathematics 
volume contains 1,128 fact-filled pages and nearly 1,000 easy-to-follow 
illustrations and tables. What's more, you need no mathematical back- 
ground whatsoever to get maximum value out of this amazing volume. 

Twenty-four detailed chapters cover all the math needed for carpentry, 
building, painting, paperhanging, glazing, making excavations and foun- 
dations, machine shop work, electricity, printing, lathing and plastering, 
plumbing and healing, air conditioning and ventilation, brickwork, sheet 
metal work, electronics, and business math. You'll also find huge how-to 
sections on arithmetic, algebra, differential calculus, trigonometry, 
mechanics, the slide rule, geometry, and weights and measures. 

The HANDBOOK OF APPLIED MATHEMATICS will help you 
understand the mathematical principles involved in any problem you're 
trying to solve, or if you're not interested in the principle you still can 
get full use from this amazing book simply by looking up the practical 
problem you're dealing with and seeing how it is solved. This book (regu- 
lar price $9.95) will quickly become the hardest working volume on your 
reference shelf. You'll refer to it again and again because it is thoroughly 
practical, bountifully illustrated, the answer to literally thousands of 
everyday math problems. And it's yours free when you join the Popular 
Science Book Club. 



Your First Selection Is A Practical Guide to the 

Workings of Everyday Things from Air Conditioners to Zippers 

Your first selection is HOW DOES IT WORK? by Richard M. KofT. Own- 
ing it gives you first hund knowledge of the scientific principles behind 
home appliances, natural phenomena, mechanized equipment, everything 
from rainstorms to radio tubes. 

Did you know that your TV picture is a single moving spot of light? 
That in an ordinary candle it is the wax that burns, not the wick? That the 
common corkscrew can exert a pull of 300 lbs? No matter where you open 
this book you'll find fascinating explanations and close-up pictures to make 
each point crystal clear, ^'our auto's engine? AM-FM broadcasting? Ultra- 
sonics? Home appliances? They're all here. And, to top it off, this book is a 
bargain. Originally published at S4.50, it's yours at S2.95 as a member of 
(he Popular Science Book Club. 




ill 



Here's what happens when you join the 

POPULAR SCIENCE BOOK CLUB 

First, vou get a big two book shipment— vour S9.95 copy of 
HANDBOCJK OF APPLIED MATHEMATICS, free, and 
your first regular selection, HOW DOES IT WORK? for 
only $2.95 (regular price, S4.50). Then, every month, you'll 
be offered the best books published on science, autos and 
repairs, electronics, space, mechanics, mathematics— books 
you'll want to own. Each book will be described fully, in 
advance, in a regular monthly bulletin. From these advance 
offers you choose only the books you like during the com- 
ing year. To keep your membership vou need onlv buy one 
more Club selection (after HOW DOES IT WORK?) within 
the next year. You get big discounts on every Club selec- 
tion offered. Even after receipt you can examine each book 
for 10 days and return it if you don't like it. 

Every selection you accept brings with it a free surprise 
gift— perhaps a compact tool, pocket magnifier, math chart, 
tlie tread gauge, or some equally useful item. 



MAIL COUPON TODAY! 

Use envelope or paste on postcard 



Popular Science Book Club 

44 Hillside Ave., Manhasset, New York 11030 

Enroll me as a member of the Popular Science 
Book Club right away. Send my Ircc copy of the 
HANDBOOK OF APPLIED MATHEMATICS 
(published at 59,95) and my first PSBC selection, 
HOW DOES IT WORK? (published at $4.50), for 
which I will be billed S2.95, plus postage. I under- 
stand that I need accept only one more selection dur- 
ing the next year to retain all membership benefits. 

PS968 

NAME 



Popular 

Science BOOK CLUB 



ADDRESS. 
CITY 



44 HILLSIDE AVENUE • MANHASSET, N. Y. 11030 



STATE. 



. ZIP 
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When Walter Smith 
finishes a 

Remington shotgun, 
^llL : he signs it. 

So do we.. 




's one of our gunsmith 
we wouldn't think of 
, or any other gun, go 
"ne on it until Wcilter's 
to put his on as well. 
Remington firearm, 
stamp of one of our 
ismiths on the side of 
the receiver, 
odel 870 pump-action 
lutographing.We make 
20 gauges, in trap and 
is field and magnum 
104.95*, it's one of the 
ur line. 

95 separate parts in 
make. And while you 
the best way to as- 
iny parts into a working 
be to use an ordinary 
we don't agree, 
ke the 870 is a lot more 
of parts, and it takes 
assembly-line workers 
arts into a Remington, 
smith— like Walt. He 
ous parts and builds 
nplete gun. He checks 
adjusts trigger pull, 
ty. 

le's satisfied that it's 
me a Remington, he 



builds 





ReminRton catalog: Remington Anns Company, 

n. 06602. In Canada: Remington Arms of Canada r.m 
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Howl 
Reached the 
North Pole 




a 



Snowmobile 



By RALPH PLAISTED 

The amazing first-person 
story by the leader of 
a gallant band of 
do-it-yourselfers who rode 
to the top of the world 
on four ski scooters 



'verhead, the big plane criss- 
crossed over us, circling and then cut- 
ting the circle into precise wedges. We 
stood around our snowmobiles below 
while the two navigators in the four- 
engine Air Force weather plane above 
verified our position. It was Saturday, 
April 20, 1968. 

9:30 a.m. EST: Our radio blared a 
message from the pilot: "Everywhere 
from where you are now is South!" 

We had made it to 90 degrees North 
—the first persons in history who could 
prove scientifically that they had 
reached the North Pole by trekking 
over the ice. 

What's more, we were a group of 

Continued 




A triumphant Ralph Plaisted unfurls flag of his native 
Minnesota at the North Pole (below) after a journey 
that covered 830 miles from Ward Hunt Island. The 
actual distance between the two points is 413 miles, 
but going around or hacl<ing through pressure ridges 
like the one above doubled the distance. 





Andy Horton, a base camp communicator, talks to 
Plaisted party out on the polar ice, while Don Pow- 
eliek is seen listening in over his shoulder. 



John Moriarity stands at Plaisted cairn on Walker 
Hill, where the group deposited records of their trip. 
It's not far from the old Peary cairn. 



Walt Pederson starts Plaisted's snowmobile by 
warming the gas and air In carburetor with a torch— 
a piece of flaming rag on a wire. This was necessary 
in the minus-65-degree Arctic temperature. 



By tilting snowmobile on its side as he revs it up, 
Pederson clears the track of encrusted snow. He 
was able to get it warmed up at the same time and 
check to see that it was running all right. 





PHOTOS BY DR. ARTHUR AUFDERHEIDE 





A day on the ice comes to an end as the 
party pitches a tent (left) to rest up for 
the "night," which was actually daylight 
because of the midnight sun. Tent was 
pitched within a square formed by the 
sleds and snowmobiles. This scheme 
made it easier to load and unload. Each 
morning, Walt Pederson (above), the 
party's mechanic, got the snowmobiles 
running and checked over all mounts and 
possible trouble points. He designed the 
plastic auxiliary tank to double fuel load. 




Bush-Pilot Weldy Phipps plots course to the North 
Pole before taking off to pick up the victorious 
ice party and bring them back to the base camp. 



Air Force plane flies directly over Plaisted party to 
check that they are at 90 degrees North, the true 
North Pole. Two AF navigators verified position. 



Don Poweliek holds a smoke bomb to give Pilot 
Weldy Phipps a wind -direction indication as the flier 
brings in his twin Otter for a landing at the Plaisted 
base camp. He Was returning from a supply trip. 



1 



r. 



Pausing near the Pole to set up camp, Plaisted (left) 
leans over to get some gear out of sled, while Jean 
Luc Bombardier picks up a Coleman catalytic heater 
to warm the Arctic air in tent they will pitch. 




Tinl 






Four who made it all the way were (left to right): 
expedition leader Ralph Plaisted, Walt Pederson, 
Jean Luc Bombardier, and Jerry Pitzl. Their back- 
grounds are completely varied. Plaisted is an in- 



surance salesman, Pederson a former snowmobile 
dealer, Bombardier a public-relations man, and Pitzl 
a schoolteacher. But they meshed into an excellent 
team that functioned almost as one in their epic ride. 



amateur explorers and we had come on 
little ski scooters just like those used by 
hundreds of thousands of snow-loving en- 
thusiasts in the U.S. and Canada. 

Actually, we weren't novices; not in the 
strictest sense. We had tried to drive to 
the Pole on snowmobiles last year. Al- 
though that attempt failed, we learned 
some valuable lessons on that expedition 
that convinced us we could do it. 

First of all, we decided to go with a 
smaller group in '68. And we chose more 
powerful snowmobiles. In 1967, we used 
Bombardier Ski-Doos, powered by 250- 
cc., 10-hp. Rotax engines. This was done 
to keep the machines light and use less 



gas. But we learned that often the extra 
power is needed and worth the extra gas. 

This year, we used four stock Super- 
Olympique Ski-Doos, with 300-cc., 16-hp. 
Rotax engines. Our master mechanic, 
Walt Pederson, a former snowmobile rac- 
ing driver, made some minor modifica- 
tions, and these few changes really helped 
us to make it. 

We installed an extra throttle on each 
machine so that we could accelerate with 
either hand. We beefed up the suspension 
with an additional leaf spring on each ski 
and reinforced the skis with a little rib of 
angle iron. Since we usually ride on our 

[Continued on paRe 200] 




The party is stopped by an open lead— water covered Supply plane lands with vital fuel. Pilot Phipps never 
with ice too thin to cross. Snowmobiles had to circle had more than 15 minutes' fuel reserve in his tank 
it. Such obstacles doubled the distance traveled. to search for the men traveling on the ice. 



Weldy Phipps checks beacon located halfway to the 
Pole; it gave him a navigational fix in finding ice 
F>arty. Beacon was powered by 3M generator. 



Phipps and Don Poweliek (right) check beacon 
receiver in plane's nose. This homed in on signals 
sent out by beacon on left and one used by ice party. 







Plaisted grabs a box of rations out of sled for eve- 
ning meal for four— about 5,000 calories for each 
man. Their rations included three different break- 
fasts and five different dinners. The Pillsbury Com- 

Part of the frigid Arctic vista (right) 
seen by Plaisted and his mates as they 
drove by on their snowmobiles: Icicles 
are "curing" themselves of salt con- 
tent by dripping; solid, but pure, fresh 
water remains when brine is gone. 



pany prepared 500 meals for the expedition, but 
only half were used. The evening meal took about 
45 minutes to prepare, mainly because melting 
snow for water took so long. Box is 17 pounds. 




Navigator Jerry Pitzl takes a fix on the sun with a 
bubble sextant as party nears the Pole. His naviga- 
tional accuracy kept them right on course. 



Winds carved strange patterns in the snow tra- 
versed by the Poleward-trekking Plaisted group. But 
this kind of terrain proved to be "nice going." 
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HOW IT WORKS 

Color-slide display on TV picture 
tube uses the same principle as a 
color-TV-camera pickup tube in a 
TV studio. White light-beam spot 
from flying-spot scanner passes 
through the color slide. The beam, 
containing all colors of the scanned 
slide, is projected through special 
dichroic mirrors, each of which re- 
flects a specific color and allows 
the remaining colors to pass 
through. In this way, red and blue 
are in turn separated from the 
beam by the dichroic mirrors, while 
green passes through. These three 
basic TV colors are then amplified 
by photomultipliers, and are fed to 
the normal color-processing cir- • 
cults of the set for screen display. 
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Now-See Your Slides 
on This 
New Coior TV 

By EVERETT H. ORTNER/PS Photography Editor and SAM SHATAVSKY/PS Electronics Editor 



Everything you need for an evening's 
entertainment— except cold beer— is built 
into Sylvania's new Color Slide Theater. 

Like color TV? Flip a switch and. 
there's Walter Cronkite with the day's 
news, or maybe a swashbuckling pirate 
movie. Nothing else worthwhile on the 
TV schedule? Then how about looking at 
color slides for a while? Don't bother to 
take out your projector and screen— just 
flip another switch. On come your slides, 
right on the TV screen. There's even 
a voice— yours— accompanying the slides. 
And the slides change automatically to 
suit the narration. 




Tired of that? Then how about some 
soft music while you close your eyes and 
relax? Easy— pop in a tape cassette and 
let the machine lull you to sleep. 

Inside the machine, there's not only 
an automatic slide changer (Kodak 
Carousel ) , but also a miniature TV 
studio. As each slide drops down from 
the tray, a moving light beam scans it. 
The light spot is caught on the other 
side of the slide, separated into its com- 
ponent TV colors, amplified, and flashed 
on the screen. While color and sharp- 
ness will not compare with good optical 
projection through a standard slide pro- 
jector, electronic projection offers its 
own advantages: 

• You can alter the hues of a slide 
through the set's color controls. 

• The TV feedback circuit automat- 
ically compensates for lighter- or darker- 
than-normal slides. 

• Slides can be viewed in a fully 
lighted room, even in daylight. 

• The low-intensity light won't harm 
your slides, and because there's no hot 
bulb ( and no noisy blower ) , your slides 
won't pop in and out of focus. In fact, 
slides are always in focus. 

Synchronized with the slide system is 
a cassette tape recorder. You speak into 
the mike while you're watching a slide, 
then press a button when you're ready 
for the next slide. That puts a silent 
electronic signal on the tape. On play- 
back, the slide changes automaticallj' 
when the tape reaches your signal. 

The player will also play (monaural- 
ly ) standard stereo or monaural prere- 
corded cassettes. Cost of the unit: $995. 
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Engineers measure skid marks on runway. Workmen cover runway with ice for slush tests 

_ . X I L- Engineers of the National Aeronautics and 

Grooving a runway to keep big space Administration are grooving runways 

OlaneS from SkiddinS to combat one of aviation's greatest dangers— 

^ ^ skidding on wet pavement. At Wallops 





Motorized skateboard uses battery power 

Roy Hoskin of Areata, Calif., built this electric skateboard 
out of aliuninimi sheet and extrusions. The board is driven 
by a half-hp. model-aircraft motor with a timing belt and 
chain drive to the wheels. Power is supplied by a 20-volt 
nickel-cadmium battery. It has a 12-transistor speed control 
and can carry its young rider up to 12 m.p.h. 
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Wireless TV camera has 
three-mile range 

This new CBS 18-pound 
color-TV camera made its 
debut at last month's polit- 
ical conventions. It is the 
first portable camera that 
can transmit directly to a 
video-tape recorder, up to 
three miles away, without a 
cable connection or addition- 
al equipment, to make high- 
quality color tapes. 




PICTURE NEWS 




Big Convair 990 splashes down runway to test whether grooves can keep it from skidding. 

Island, Va., NASA has built a runway with the surface before it can form a traction- 
quarter-inch grooves, spaced an inch apart, destroying cushion under the wheels of a 
to see how they affect landings and takeoffs fast-moving plane. Trials at several airports 
on wet surfaces. The grooves lead water off have been successful, experts say. 



Japanese racer breaks records 

The Nissan R381 is currently 
Japan's fastest car, with a top speed 
of 200 m.p.h. It recently won its 
first race. The engine is a 330-cubic- 
inch V-8 that puts out 450 hp., and 
the car weighs only 1.881 pounds. 
The "wing" at the rear keeps the 
tail on the ground at high speeds, 
and helps slow the car down. The 
body is fiberglass-reinforced plastic, 
strengthened with steel pipe and 
honeycomb plates. 
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Come for a ride in a 
"modern" external- 
combustion-engine car. 
You just might be able to 
buy one in three years 

By DEVON FRANCIS 



Williams steamer produces top of 230 hp. 
— less on early "cutoff"— goes 120 m.p.h. 
on 56-cubic-inch in-line, four-cylinder en- 
gine. Williamses claim 20-30 m.p.g. When 
cold, car needs 35 seconds to get up steam. 



Is There a Steam Car 



Outside the office of a research organi- 
zation in suburban Rochester, N. Y., 
stands an automobile that looks like a 
customized convertible powered by a con- 
ventional gasoline engine. 

It isn't. It's a steam car, an up-to-date 
version of those contraptions that were 
still hissing along U. S. highways as little 
as a generation and a half ago. 

This steam-propelled vehicle— one of 
several that are now the subject of study 



by responsible government and industry 
groups in this country— bears a special 
significance. A car with an external-com- 
bustion engine (ECE) such as this one's, 
as opposed to an miernaZ-combustion en- 
gine (ICE) like that in your family auto- 
mobile, could be sitting in your driveway 
in the next three years. 

The federal government may launch a 
crash program to develop this kind of 
automobile. The reason, of course: ICE 




EXHAUST- 
VAPOR 
RETURN 



Typical "modern" automotive steam engine has Stanley with fire tubes heating a boiler of water, 
water tube generator with fire around it— unlike Condenser turns exhaust steam back into water. 
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in Your Future? 



Thermal Kinetics steamer 

was built by Charles F. 
Keen, Madison, Wis. It has 
two power settings— low 
fire for poking along, high 
fire for top speed. It gets 
10 miles per gallon. 



vehicles are the nation's chief cause of 
smog. 

Like a household oil burner, EC auto- 
motive engines are almost pollution-free, 
as was proved in a recent test of an EC 
car of 120 hp. built by twin brothers, 
Charles J. and Calvin E. Williams, of 
Ambler, Pa. 

A report prepared for the Department 
of Commerce last October recommended 
that to preserve the national resource of 

Continued 
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Dials show water- reservoir level, generator heat, 
pressures of fuel, steam, and inlet water at pump. 




Rear-mounted V-4 (left) chain-drives a 2.25:1 axle. 
A sump vacuum removes blowby steam. Steam from 



boiler under hood is pumped to engine's inlet poppet 
valves. Exhaust is like that of a two-cycle ICE. 
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Stanley Steamer of 1923, owned by Frank B. Springer Jr., Newark, Del., Springer ignites pilot light 
towers over author's Camaro. Cold, it raised operating steam in 25 minutes. on oil burner with blowtorch. 



clean air, the federal government initiate 
a five-year program, costing some $60 
million, to explore, among other things, 
"energy sources for vehicles" and "vehic- 
ular propulsion systems." 

The report dismissed electric cars as 
economically unfeasible at this time ex- 
cept for special-purpose, limited-range 
use, and termed the gas turbine— subject 
of several years of research by Chrysler— 
unsuited to automobiles. 

Too complex? Not needed? Last May, 
ECE enthusiasts, including the Williams- 
es and Charles Gill, head of Thermal 
Kinetics of Rochester, testified before a 
U.S. Senate subcommittee studying air 
pollution. Spokemen for Ford and Gen- 
eral Motors also testified. Detroit's pos- 
ture was that the ECE is a lot more com- 
plex than the ICE, and by 1970 research 
probably will cut the ICE's pollutant 
emission as much as 90 percent. 

Both Ford and GM said they were ac- 
tively exploring ECEs. Some years ago 
the Williamses demonstrated their car to 
Chrysler Corp. officials. The ensuing si- 
lence was deafening. A changeover by 
Detroit to new production methods would 
cost billions. 

Test drive. I took the Rochester steam 
car, owned by Gill, for a test drive. I 
slid into the driver's seat from the right 
side. There's no door on the left. In that 
spot is the lever for the cutoff valve that 
regulates the duration of the steam charge 
into the engine cylinders. 

Stone-cold on a 60-degree day, the en- 
gine fired up enough steam in 20 seconds 
to take off. I almost got in trouble by 
pressing too hard on the accelerator— the 
torque output at standstill is breathtak- 
ing. Bathed in a faint aroma of burnt 
kerosene, the car ran spooky-quiet. It 
was almost vibrationless. It topped 60 
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m.p.h., yet when I let off on the accelera- 
tor and slammed the brake pedal, the car 
stopped like a mule with a spike bit in its 
mouth. The engine simply wasn't turn- 
ing over any longer. That's the way it is 
with ECEs. 

How good are ECEs? That depends on 
who's doing the talking. 

Like its forebears— the famous Dobles, 
Whites, Stanleys, and Locomobiles of 
yesteryear— a typical current EC engine 
bums fuel in a furnace outside the engine 
to make steam. The steam is ducted into 
cylinders to drive conventional pistons 
that turn a crankshaft. An IC engine 
burns an air-fuel charge inside itself. 

The good side. On the face of it, an EC 
steamer should be a paragon of all the 
virtues. It doesn't have the ICE's "para- 
sitic auxiliaries"— starting motor, carbu- 
retor, cooling system, complex ignition 
wiring, muflBer, or smog-control devices. 
It will bum practically any combustible 
product, including paint thinner. (Some 




1906 Stanley Gentlemen's Speedy Roadster was ' 
shown by S. W. Ellis at a steam buffs' meet. 



Cn 




Forty-hp. Mercury outboard has been converted to 
steam and mounted in a Volkswagen, in Santa Ana, 



Calif. Car owner William J. Smith claims 250 hp. at 
6,000 r.p.m. and steam generation in 14 seconds. 



steam buffs joke about using Chanel No. 
5 perfume.) 

Unlike the ICE, it doesn't need r.p.m.s 
to produce high torque at vehicle takeoff 
from a light— its torque is greatest at stall. 
It doesn't need the ICE's reduction-gear 
transmission. 

One of the most wirming qualities of 
the steam ECE is its "cutoff" for steam 
flow into the cylinders. For high power, 
the steam surges in for 75 percent of the 
power stroke; at high-speed cruising, for 
18 or less. This saves fuel. 

Its crankshaft revolves at half the 
speed of an ICE's, reducing wear. Even 
a "single-acting" ECE produces power 
on every other stroke, like a two-cycle 
ICE. It dissipates perhaps 10 percent of 
its energy in the power train as against 
40 for an ICE. It never needs tuning. 

Its present "working fluid" is water. 
Steam is chemically stable even when 
heated to tremendous temperatures. 

"Modem" steamers, that of the Wil- 



liamses, for one— and indeed, the famous 
Doble of 36 years ago— are sophisticated. 
Their "flash" boilers produce almost in- 
stant steam, their condensers liquefy it 
for re-use, and their engines are marvels 
of engineering. These can be double-act- 
ing, producing power on each stroke as 
steam is valved into first one end of the 
cylinder and then into the other. The 
engines can also be "compounded" to use 
super-hot steam in primary cylinders and 
then duct it as it loses heat into secon- 
dary cylinders for added power. 

And the problems. But, alas, the ECE 
has its problems— many of them hinging 
on the obstinacy of water. Water freezes 
at 32 degrees F. Present antifreeze com- 
pounds break down before they reach the 
800-1, 000-degrees steam temperature 
needed for efficient automotive operation. 
ECE proponents have two answers to 
this: Keep a pilot light going under the 
water reservoir in cold weather, or sub- 

[Continued on pafje 210] 




1910 White Steamer, owned by James A. Weiden- 1904 Stanley Steamer is the handsome possession 
hammer, was fired up at the same meet in Vermont. of enthusiast Louis R. Biondi of Waterbury, Conn. 
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Most picturesque of several Lon- 
don Bridges of bygone days, this 
one completed in 1209 was adorned with houses, 
shops, and a chapel at the middle. Its gateway (in- 



set) was decorated at top with heads of criminals on 
pikes. A wonder of medieval world and center of 
London life, the bridge lasted six centuries and was 
still standing when erection of present one began. 




QOCOCKITT This is the London Bridge 
I txIZOIZIN I that is coming to the U.S. 
Pictured before dismantling, the 137-year-old struc- 
ture was completed in 1831, when King William IV 



(Queen Victoria's predecessor) ruled Britain and 
Andrew Jackson was U.S. President. Since it no 
longer can cope with mounting motor and pedestrian 
traffic, it will be replaced by new bridge, below. 




New London Bridge, to be built 
of prestressed concrete, will 
look like this when finished in 1972. Wider than 
present one, it will have six lanes instead of four. 



FUTURE 



and only two midstream piers. Its up-to-date style 
should please the modern-minded, but may horrify 
London's antiquarians— who must be content to 
know that the former bridge has been preserved. 
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iHamtB to Ammra 

Taking apart a famous span and rebuilding it in Arizona 
is giving engineers the world's biggest "jigsaw puzzle" 



By DAVID SCOTT and ALDEN P. ARMAGNAC 



>lock by block, historic London Bridge 
is on the way to the United States. 

Deciding to replace it with a modem 
one, the Corporation of the City of 
London recently offered the famous 137- 
year-old Thames River span for sale. A 
U.S. firm, the McCulloch Oil Corp. of 
California, bought it for $2,460,000. 

Entering the U.S. duty-free as a "large 
antique," London Bridge will be rebuilt 
on dry land at Lake Havasu City, Ariz. 
Then engineers will create an artificial 
river to flow under it. The restored Lon- 
don Bridge is expected by McCulloch to 
make a major tourist attraction and draw 
a five-fold increase of visitors to this Ari- 



NEW HOME don Bridge will be re- 
built in Arizona, as link in highway on peninsula 
jutting into Lake Havasu. Then a waterway will be 



zona community, which the company is 
developing as a tourist resort, recreation 
area, light-industry site, and retirement 
haven. 

Transplanting a bridge. How do you 

move a 1,005-foot stone bridge across the 
ocean? First, to picture the task, what is 
coming here is London Bridge's "facing" 
or exterior. It consists of 10,000 tons of 
granite blocks— quarried long ago in Aber- 
deen, Devon, and Cornwall, and ranging 
in size from half a ton to five tons apiece. 

London Bridge's unseen "core," consist- 
ing of lengthwise brick walls with gaps 
between, is not included in the purchase 
and will be disposed of as rubble— 120,000 

Continued 

built under it, making the peninsula an island 
reached by the bridge. On this aerial photo of the 
site, an artist has drawn in the reconstructed bridge 
and waterway, to be called the "Little Thames." 



Down comes London Bridge— and i 

stone by stone, London Bridge is dismantled for 
shipment to America. Versatile machine atop center 
arch acts as crane to lift away one of projecting 
supports of walkway, after loosening it. Radial 



voyage across the sea begins 

arch-stones— essential to hold up bridge while it is 
still in use— will be removed last, with aid of a 
steel gantry. Seen beyond arch is Tower Bridge— a 
comparative newcomer, dating back merely to 1894. 



tons of it. Engineers at the Arizona site 
will build a whole new "core bridge" of 
concrete— structurally complete in itself 
—and attach the 10,000-ton facing of Lon- 
don Bridge to it. 

Taking down the Thames span, a three- 
year task, already is well under way. A 
versatile crawler-tread machine called a 
hydraulic excavator loosens a facing stone 
from its mortar by wielding a pneumatic 
breaker, resembling a giant toothpick. 
Then the machines act as cranes to lift 
the stones away. Blocks beyond their 
reach are loosened by men with pneumatic 
drills and hoisted aloft. Despite the bat- 
tering it takes to dismember the durable 
facing, only three blocks in 100 get bro- 
ken; these can be repaired with epoxy- 
resin cement, or replaced from elsewhere 
in the bridge. 

Stones get numbers. To help solve the 
world's biggest "jigsaw puzzle"— where in- 
dividual stones belong— numbers are ap- 
plied as they are removed. The number- 
ing plan divides the bridge's north-south 
length into eight sections. In a typical 
number, 3H03, the first 3 means the third 
section from the north end; H denotes the 
level of one of its rows of facing stones; 
and 03 is the third stone in that row. The 
rebuilders get numbering-plan diagrams, 
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and photographs of important details, for 
their guidance. 

Dismantled blocks go to a Thames 
dock to be put on cargo ships bound for 
Long Beach, Calif., whence they are 
trucked to Lake Havasu City. The first 
shipload, an 850-ton installment of Lon- 
don Bridge, arrived at Long Beach last 
July 4. 

Famous earlier London bridges. Far 

from the first of its name, the London 
Bridge that America will get inherits 
added glamour from its predecessors. 

A London Bridge of timber, wide 
enough for "two waggons" to pass and 
fortified with low parapets, became im- 
mortalized in song when marauding Nor- 
wegians pulled it down in the year 1014. 
A Scandinavian saga hailing the feat, with 
the words "London Bridge is broken 
down," inspired the timeless jingle, "Lon- 
don Bridge is falling down, my fair lady." 
But the most fabulous London Bridge was 
a stone structure of 20 narrow arches, 
completed in 1209, from which rose multi- 
storied houses and a chapel, too. So 
sturdily was it built that it was still 
standing six centuries later, though the 
houses had long since gone. Then came 
the present London Bridge, designed by 
John Rennie and opened in 1831. 
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To show where stones belong, they get numbers, 
viewed at scene of dismantling by hard-hatted PS 
editor Scott. Block is numbered roughly with paint 
before its removal; then, with Scotch-tape cutout, 
lacquered over for weather protection. This stone 
is a piece of the facing below the walkway supports. 

Like an old master among paintings, 
Rennie's five-arch stone bridge is revered 
today as an "outstanding example of 19th 
Century skill in masonry design and con- 
struction." It went up for sale only on 
the express condition that it would be 
preserved— by reassembling its blocks into 
"a new bridge of similar shape and size." 
(An even higher bid than McCulloch's 
princely one was rejected because it did 
not meet this requirement. ) 

Why must it be replaced? Although 
widened in 1902 from 56 to 65 feet by 
adding projecting walkways, the four- 
lane London Bridge no longer can cope 
with growing motor and pedestrian traf- 
fic. Also, under the vibration of modem 
traffic and its own 130,000-ton weight, it 
is slowly sinking into the river bed— an 
inch every eight years. 

London's new bridge. The London 
Bridge of the future will be a modem six- 
lane structure of prestressed concrete- 
built at exactly the same site, and using 
the same approaches. It will accom- 
modate 2,750 vehicles hourly, plus the 
20,000 pedestrians who cross the bridge 
twice daily— suburban commuters tmdg- 
ing between rail and subway stations at 
the bridge's south end and the financial 
district at its north end. 



Ocean-voyaging block from London Bridge is un- 
loaded at Long Beach, Calif.— in Fourth-of-July cere- 
mony watched by small boy with flag— as Norwegian 
freighter S.S. Fossum delivers first 850-ton in- 
stallment of 10,000-ton purchase. By truck, stones 
make 300-mile trip from Long Beach to Arizona site. 

To avoid interrupting traffic, the new 
bridge will go up as the old one comes 
down. As soon as the Rennie bridge's fac- 
ings are "skiimed," the new bridge's outer 
lanes will rise alongside, allowing traffic 
to be diverted to them. Then, removal 
of the rest of the 1831 bridge will permit 
completion, by mid- 1972, of the new one's 
inner lanes. A fourth of the new bridge's 
cost will have been paid for by the pres- 
ent one's sale. 

Old bridge's new home. American re- 
builders of London Bridge, meanwhile, 
will have the advantage of erecting it out 
of the water. Its site is on the neck of a 
peninsula jutting into a 100-square-mile 
lake formed by Parker Dam on the 
lower Colorado River— Lake Havasu, 
whose Indian name means "blue waters." 

But any self-respecting bridge ought to 
go over something— and so they will dig 
a mile-long channel across the neck of 
land and under the bridge. When the 
channel's ends are opened to the lake, an 
artificial river, navigable by pleasure craft, 
will flow beneath the bridge— and the span 
will serve the resulting island. Both the 
rebuilt London Bridge and the man- 
made waterway, which is to be called the 
Little Thames, are expected to be com- 
pleted in 1971. BH 
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WANKEL-TYPE ENGINES: 

New Kind of Power 



Here's a test report from snow country on a zingy RC engine that 
pours on the horsepower, yet makes snowmobiling easy on the ears 



The first thing you notice about a snow- 
mobile powered by the new RC engine 
is how easy it is to start. I'm used to the 
balky starters on the two-cycle engines. 
When I gave a healthy tug at the rope of 
a Polaris Colt equipped with the new 
Curtiss- Wright power package, I almost 
fell off backwards. 




PS reporter Herb Shuldiner tests a Polaris Colt, 
powered by a Wankel-type engine. The new engine 
accelerates more quickly than two-strokers and 
delivers more consistent combustion, tests showed. 




With snowmobile cowling removed, Curtiss- Wright 
engineer Vincent D. Pohlmeyer shows how little room 
the engine occupies. Compact RC weighs 15 to 20 
pounds less than comparable two-cycle engines. 



The little rotary-combustion engine 
starts easier because it has so little com- 
pression to overcome, thanks to the de- 
sign of its rotor seals. The seals function 
as compression-relief valves at very low 
r.p.m. 

Purr-purring along. Once the engine 
starts, you get the next sign that there's 
something new in snowmobiling 
] —it's much quieter. The sporad- 
ic putt-putt you usually hear 
I when you ride a snowmobile 
with a two-stroke engine is re- 
placed by a pleasing purr. And 
when you gun the throttle, the 
quiet carries over to where you're 
riding flat out. 

The RC engine requires about 
a five-hour run-in at no more 
than 50-percent power to proper- 
ly seat the apex seals. This is 
similar to running-in a piston 
engine to seat the piston rings. 
After the seals are seated, you 
can rev up the engine— even to 
full throttle— without fear of 
seizure. The smooth combustion 
cycle delivers a powerful torque 
and a quick response to the 
throttle. 

The little power plant is ex- 
tremely compact. It's 12.32 
inches high, 12 inches wide, and 
14.29 inches long. Including 
starter, filter, and muflBer, it 
weighs only 56 poimds, or 15 to 
20 pounds less than a two-stroke 
engine of comparable size. With 
a displacement of 18.5 cu. in., 
it delivers 20 hp. at 5,000 r.p.m. 
That's a lot of power for a ski 
scooter. 

Out in the snow. As I put the 

Polaris through its tricks, the 
RC engine seemed to develop 
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For Snowmobiles By HERBERT SHULDINER 



APEX SEALS 



COOLING FAN 



ROTOR 



SPARK PLUG 



RECOIL STARTER 




COOLING FINS 



RCl-18.5 engine is 

"charge cooled"— its fuel- 
oil-air mixture is routed 
through the rotor, to cool 
and lube shaft and rotor, 
prior to induction into 
combustion chamber 
through the intal<e port. 
In one revolution of rotor 
three firing impulses pro- 
duce constant motion in 
one direction. 



torque quicker than a two-stroker. Ac- 
celeration was quicker, and I got a faster 
pickup when varying speeds, too. 

To the rider, the snowmobile seems to 
have a lower center of gravity with the 
lighter engine, giving you the feeling of a 
solidly steady mount and a stable ride. 
There's also far less vibration— a wel- 
come change. Traversing rutty snow 
fields shakes you up enough. 

The engine needs no special acces- 
sories for snowmobile installation. It 
uses a standard flyweight recoil starter, a 



Bosch ignition system, and a Tillotson 
carburetor. These are all common snow- 
mobile items, so there's no difficulty 
when you need servicing. 

You'll find the RC engine on Arctic 
Cats and Trail-A-Sleds, too. This is the 
second season for Wankel-type engines 
on snowmobiles— long enough to get out 
the kinks and to indicate how well they 
stand up in use. If you're bugged by noise, 
then you might be wise to select your next 
snowmobile with an RC engine. It will 
give you a quiet, pleasing ride. 
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PRIVATE FLYING 



Which 
Lightplane 

Design 
Is Best? 

Experts give the facts about a 
question hotly debated by private-flying 
enthusiasts— high wing or low wing? 

By ROBERT I. STANFIELD 

Tfou may be one of the 190,000 pilots beginning their 
flying careers this year. Like many, you may be asking: 
"Shall I start in a high-wing or a low-wing airplane?" 

You'll find squarely conflicting views in the makers' litera- 
ture on single-engine airplanes— which make up the bulk of 
general-aviation aircraft for business, pleasure, and primary 
training. A leading aviation magazine branded low-wings "a 
freak class of airplane" some years back; more lately, another 
relegated high-wingers to "the older planes, of the pre- 1960s." 
Ask a group of experienced pilots, and the pros and cons will 
fly back and forth, in a heated argument. 

What are the facts? If there weren't advantages on both 
sides, there wouldn't be two basic types. 

Here is the case for "high" and "low." It presents the 
thinking both of pilots and makers. For the latter, we've 
chosen the Big Five that lead in manufacture and sale of 
lightplanes: Aero Commander, Beech, Cessna, Mooney, Piper. 

High wing. The high-wing design is a basic feature of Cess- 
na and Aero Conmiander single-engine aircraft. (Exceptions 
are each maker's special-purpose agricultural aircraft— Cess- 
na's Agwagon, the Ag Commanders.) 

Advantages of high-wing design include these points: 

Getting in and out is made easy. A low cabin floor, and 
low-sill doors on each side of the fuselage, obviate climbing 
on a wing for cabin entry and exit. 
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Piper single-engine airplanes illustrate low wing de- 
sign. Its adherents point to visibility upward and 
sideward, strut-free wing for speed and economy, 
structural advantages for placement of landing gear. 




Cessna single-engine airplanes exemplify high-wing 
design. Those who favor it emphasize visibility down 
ward, stability (because weight hangs beneath wing), 
ease of getting in and out on the ground. 



Pilot sees area toward which he's turning. Inside wing dips out of his 
line of sight, as the Beech airplane shown above banks. 



Wide-tread landing gear can be 
mounted on wing, as on this Piper. 




Best "lower-hemisphere" visibility is pro- 
^ vided— as for pilot of this Cessna. 



Wingtips safely clear low obstacles that could damage a low 
wing in takeoff and landing, as this Aero Commander shows. 



The floor is flat, (A low- wing design 
must provide for a carry-through spar.) 

Downward ("lower-hemisphere") visi- 
bility in flight and taxiing is enhanced. 

The high wing makes a bad-weather 
"shed" for passengers and baggage dur- 
ing loading and unloading. Both on the 
ground and in the air, its protection gives 
a cooler passenger compartment. 

Fuel flows naturally by gravity from 
a high-wing cell to the engine. 

Wingtips stand less chance of damage 
in taxiing and takeoff and in landing 
among "low-profile" obstacles. 

Interference drag is low at the inter- 
section of wing root and fuselage. (With 
a low wing, careful filleting is required to 
offset higher drag here— and avoid a sep- 
arated wake, extending back to the tail 
surfaces, that can impart a rolling motion 
to the aircraft. ) 

Stability is generally better, because 
the center of lift is above the center of 
gravity. This minimizes roll, and tends 
to right the airplane from a bank. (In 
low-wing aircraft, with the center of lift 



below the center of gravity, lack of this 
stabilizing effect is offset by building in 
greater dihedral— inclination of the 
wing from the horizontal.) 

Low wing. The low-wing design is a 
basic feature of the single-engine lines of 
Beech, Mooney, and Piper. These points 
are advanced in its favor: 

A low wing offers an ideal place to at- 
tach fixed landing gear, or to stow re- 
tractable gear. It eliminates heavy bulk- 
heads to transfer landing loads between 
wing and gear— thus saving weight. At- 
taching the main gear to the low wing 
also permits a wide tread, giving a better 
"turnover angle" in high winds and gusts 
—both on the ground, and during cross- 
wind takeoffs and landings. 

Visibility upward and sideward is un- 
restricted, since the pilot sits on the lead- 
ing edge of the wing. In the traffic pat- 
tern, in close-to-the-ground maneuvers, 
and while banking, the pilot does not'^ 
lose sight of his approach and of traffic 
behind. The inside wing dips out of his 
line of sight when he is making a turn, 
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Fuel caps, as on this Mooney, are "Air-cushion" ground effect, in low-wing plane like this Piper, is said 
accessible for preflight check. to help pilot level off flight path and make smooth landing. 




High wing of the Cessna would provide shelter for passengers You Just step in or out of high-wingers 
and baggage, in bad-weather loading and unloading. like this Cessna— no need to climb a wing. 



and wants to see the area toward which 
he is turning. ( By contrast, a high wing's 
root limits visibility during a bank. ) 

A low wing provides easier "runs" for 
aileron controls; in the high wing they 
tend to be longer and more complex. 

Fuel tanks, flaps, and ailerons of low- 
wing aircraft are more easily accessible 
for the pilot's preflight check. ( With the 
high wing, a ladder is usually needed to 
remove fuel caps. ) 

If a pilot switches from a single-engine 
plane to a multiple-engine one, the low- 
wing pilot will be more at home. Most 
twins are low-wing. 

A low wing's cantilever design gener- 
ally gives more speed and long-distance 
economy than a high wing with drag-in- 
ducing struts. 

Somewhat easier landings are claimed 
when the wing is close to the ground, 
from the air-cushioning ground effect. 

The low wing helps a designer to con- 
trol the manner in which a wing stalls. 
It is possible to design the wing so that 
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U.S. SINGLE-ENGINE AIRCRAFT 




PRODUCTION" 


i: 










o 






0 






Year 


High 
Wing 


Percent 
Market 




Low 
Wing 


Percent 
Market 




Total 
Aircraft 


1964 


4.116 


57 


3.077 


43 


7.193 


1965 


5,338 


58 


3.882 


42 


9,220 


1966 


7.448 


60 


4,966 


40 


12.414 


1967 


6.037 


55 


4.924 


45 


10.961 


Total: 


22,939 


58 


16.849 


42 


39.788 


Excluding military and agricultural aircraft. 




"BIG FIVE" 


PRODUCTION 






"3 
c 


L. 








Year 


Cessna 
(High Wi 


Aero 
Commar 
(High Wi 


Piper 
(Low Wi» 


Beech 
(Low Wir 


Mooney 
(Low Wii 


1964 


3,864 




1,786 


568 


600 


1965 


4.922 




2,360 


777 


749 


1966 


6,915 


13 


2.982 


884 


756 


1967 


5.455 


132 


3.377 


806 


628 


Total: 


21.156 


145 


10.505 


3.035 


2.733 


'■'Figures for the Commander 100 only. 
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Medicine is discovering that common ice cubes 
can be a potent weapon for attacking sore muscles 
and painful bodies to make them feel good again 

By LAWRENCE GALTON 

W ext time you get a burn, sprain, 
insect bite, even a backache— cool it. Cold 
treatment, with just plain ice cubes or 
other frigid applications, is making big 
news in medicine. 

Recently, cryosurgery— the use of ice 
scalpels cooled to 200 or more below zero 
by liquid nitrogen— has been turning out 
to be good for everything from making 
diseased tonsils slough themselves off 
bloodlessly to treating cancers. And now, 
massaging everyday aches and pains with 
cold suddenly has become important 
enough to get a special name: cryokinetics 
(from the Greek words for cold and move- 
ment ) . 

Says Leo Murphy, trainer for the pro 
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football Cleveland Browns: "Charley 
horses, pulled hamstrings, sprained ankles, 
strained shoulders— you name it, we got it. 
We're using ice on all these things." 

So are more and more physicians. And 
there may be occasions when you can put 
ice to good use yourself. 



First the shock of intense cold hits you, 
but then comes pain relief and relaxation. 




The Hottest Thing for Your 
Aches and Pains ^ ^ 




To get moving again. The interest in 
cold for treating aches and pains began 
a few years ago when Lt. Col. Arthur E. 
Grant and a team of Army medics at 
Brooke General Hospital, Fort Sam Hous- 
ton, Tex., tried massaging GIs with ice 
cubes so the men could perform exercises 
and get moving again. It worked, even for 
bursitis. 

Over 30 months, the Army medics 
treated 7,000 patients this way, including 
many with chronic aches and pains. Re- 
sults varied with age and length of time a 
condition had persisted— but they were 
preponderantly good. 

More than 95 percent of the younger 
men and 85 percent of those over 40 with 
acute conditions of recent origin benefited 
from three or four ice-massage treatments 
—many from just one. In chronic con- 
ditions that had lasted three months or 
more, there were successful results for 
almost 85 percent of the younger and 75 
percent of the older men. 

Recently, Dr. Alexander D. Raptou, 
an assistant professor at the University of 



PHOTO BY ORLANDO GUERRA 

Texas Southwestern Medical School, re- 
porting on cold therapy for sprains, 
strains, and other musculoskeletal pains, 
urged physicians to make greater use of it 
and to teach patients to use it at home. 
No other method, he 
says, produces such a 
high rate of improve- 
ment with a single 
short treatment. 

It's important in 
an acute musculo- 
skeletal problem. Dr. 
Raptou notes, to ini- 
tiate early motion- 
otherwise inactivity 
adds to the problem. 
And cold not only 
helps by producing some skin anesthesia 
but also by relaxing tight muscles and 
decreasing resistance to stretch. As a 
result, exercise can be performed with 
ease, and early return to normal motion 
becomes possible. 

An ordinary ice cube can be used— or, 

Continued 
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Those little cubes in 
your refrigerator tray 
will treat your aches. 



First, there's the shock of intense cold -followed by 



Dr. Raptou suggests, a large cylinder of 
ice can be made by freezing water in an 
eight-ounce paper cup. When removed 
from the cup, this chunk of ice is easier to 
grasp and hold, and can cover a larger 
area. Massage with the ioe— done lightly 
in a circular or back-and-forth motion- 
takes seven to 10 minutes in most cases. 
For a minute or two, there's a feeling of 
intraise cold, followed by numbness, pain 
relief, and relaxation. 

Ice water for burns. 
Cold is proving to be 
an excellent treat- 
ment, not only for 
mild bums, but for 
some severe ones. At 
Kansas University 
Medical Center, doc- 
tors studying hun- 
dreds of bums have 
found that early cool- 
ing not ooly eases 
pain but prevents tis- 
sue swelling. As 
mudi as 85 percent 
of total swelling de- 
velops within 30 min- 
utes after a bum or 
scald. Quick surface 
cooling stops the 
changes in tiny blood vessels that produce 
oozing and swelling. 

Moreover, cold water reduces scarring 
and promotes healing of burned flesh. A 
striking illustration of this came not long 




ice water is great for 
burns— eases the pain 
and pravents swelling. 



ago when a workman who had been scald- 
ed by steam received ice compresses on 

all burned areas except one tiny over- 
looked site. Next day, all the burned skin 
treated with ice was healed but the ne- 
glected patch blistered and took two weeks 
to heal. 

Doctors advise that a burned area be 
treated as quickly as possible. If liquid 
soap is available, it's a good idea to use it, 
along with cold water, to cleanse the site. 
Then the area should be immersed in 
water cooled with ice. If the face is in- 
volved, continuous cold compresses can 
be used. Depending on bum severity, cold 
treatment should continue from 30 min- 
utes to four or five hours. If the bum is 
severe or extensive, there should also be 
medical attention as soon as possible. 

One interesting discovery was made by 
Capt. Sidney I. Brody, a Navy medical 
<^oer: In many sore throats, the pain 
may not originate in the throat but in 
sensitive little areas in neck muscles— and 
often the sore throat can be relieved by 
applying cold to the mindes. Capt 
Brody used a freezing spray of etl^rl 
chloride. 

In a study of 150 patients, adults and 
diildren, witii and wifliout fever, and even 
with swelling and redness of the throat 
and involvement of the tonsils, Capt. 
Brody has reported, the freezing treat- 
ment worked in three of every four cases. 

Dr. Janet Travell, who was President 
Kennedy's physician, has Icmg advocated 



How medicine is using subzero coid to fight disease 



It was only seven years ago that Dr. Irv- 
ing S. Cooper, a neurosurgeon at New 
York's St. Barnabas Hospital, opened the 
modern era of the "cold knife" with his 
cryoprobe. His new kind of operating in- 
strument was a hollow tube, insulated 
throughout except at its silver tip, and con- 
nected to a source of liquid nitrogen. By reg- 
ulating a valve controlling the flow through 
the tube, he could cool the tip down to 
minus 196 degrees C. 

The cryoprobe could freeze just a tiny 
specific target site, leaving surrounding tis- 
sue unaffected. 

Cooper began work with it on patients 



with Parkinsonism, or shaking palsy, a dis- 
ease that produces uncontrollable tremors. 
Today, cryosurgery for Parkinsonism is be- 
ing used in hospitals all over the world. 

Dr. Cooper also has markedly reduced in- 
tention tremor of multiple sclerosis by freez- 
ing part of the thalamus. 

Other surgeons have been applying cryo- 
surgery to many other conditions: 

Glaucoma, a common cause of blindness 
in which excessive pressure builds up within 
the eyes. A liquid-nitrogen probe touched 
for just a minute to half a dozen spots 
around the iris reduces pressure by slowing 
down fluid production. 
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numbness, relief, relaxation 

cold tiierapy and used a freezing ethyl 
chloride spray for muscle cramping or 
spasm, a ocnnmon problem after painful 
injuries. 

It's as if the body were trying to do a 
splinting job— protecting the injured area 
by pulling the muscles taut so there's no 
movement of the area. But then the spasm 
itsdf becxnnea painful, and a vicious cycle 
may be set up: mcure pain, more spasm— 
and more spasm and still more pain. 
Numbing cold, Dr. Travell thinks, inter- 
rupts the nervous feedback cycle. After 
cold treatment, she reports, "we can pull 
the cramp from a muscle." And cold treat- 
ment often eliminates need for traction— 
slow Stretching of a muscle back into shape. 

Even for rheimiatoid arthritis, cold 
may be better than the long popular use 
of heat, says Dr. Sedgwick Mead of the 
Kaiser Foundation Rehabilitation Center 
in Vallejo, Calif. Cold, he finds, reduces 
pain; it also decreases fluid accumulation 
and swelling; and it induces general re- 
laxation. At the Center, cold compresses 
applied to arthritic joints also allow pa- 
tients to perform exercises designed to 
increase their ability to get about and to 
progress toward caring for themselves. 

Subject to nosebleed? Bleeding often can 
be stopped by simply pinching the nos- 
trils together and applying cold wet tow- 
els to the face. But doctors sometimes 
are faced wiUi the problem d a nose- 
bleed that is severe enoui^ to be life- 
threatening. 




An icy spray is used by a Navy doctor to 
relax neck muscles that cause sore throats. 



At the University of Pittsburgh, Dr. 
Charles D. Bluestone has turned up an- 
other important use for cold— a deep- 
freezing kind. 

Dr. Bluestone found that by placing a 
tiny balloon in the nose, then filling the 
balloon with 95-percent alcohol cooled to 
minus 20 degrees C, hemorrhaging can 
be stopped even in patients who con- 
tinue bleeding after nasal packing is in- 
serted both from in front and from be- 
hind. Bleeding was stopped in every one 
of 21 such patients. For them, the "cryo- 
balloon" was used as a last resort— but it 
may have more than last-resort value from 
now on. 

What else is cold good for? Back at the 
ordinary, everyday pain-and-ache level, 
many doctors recommend ice packs for 
severe bruises to help reduce swelling as 
well as pain; and cold cloths to relieve 
discomfort after a wasp or bee sting. flU 



Cataracts, clouded eye lenses that ruin 
vision. A cryoprobe makes removal easy. 

Detached retinas are welded back into 
place in fhe eye at Cornell Medical Center 
with a cryoprobe. 

Meniere's disease of the inner ear. Dr. 
William F. House reports relief of vertigo, 
reduction in ear noise, and prevention of 
further loss of hearing after inserting a cryo- 
probe through fhe eardrum. 

Cancer of the prostate in more than 200 
men has been treated by BufiEalo surgeons 
M. J. Gonder and Ward Soanes. With con- 
ventional surgeiy, about two percent of men 
undergoing prostate removal die— mainly 
from blood loss. With bloodless cryosurgery, 
which takes eight to 10 minutes, Uiere have 



been no deaths. The diseased gland gradu- 
ally deteriorates into a sludgy mass that 
breaks into smaU pieces and drains away. 

In tiietr prostate cxyosurgeiy work, Dra. 
Gonder and Soanes have noted a phenome- 
non that may have great potential signifi- 
cance. In some cases, tiie cancer had 
spread beyond the gland. And after the 
prostate was frozen and its cancer destroyed, 
the cancer tissue that had spread beyond 
the gland shrank. 

Nobody knows why— but there is a theory 
that freezing somehow may induce the body 
to manufacture defense agents, antibodies, 
against cancer, and these may travel about 
seeking and attacking cancerous tissue. That 
possibility is now getting stady. 
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p _ Jf _ ^ord will launch its counterattack on the import-car in 
F fl I n 5 " vasion next May in the form of a new subcompact nov\ 



Small-Car 
Prototype 
Will Be 



in prototype and known by the code name, Delta. Accord 
ing to most predictions, it will carry the Falcon name anc 
replace the two-door Falcon. The four-door Falcon wil 
continue through 1970 in its present size. 

The new car is high-styled but mechanically simple 
Length will be 176 inches (8.3 shorter than '69 Falcon) 
and wheelbase 103 inches (eight less than *69 Falcon) 
Weight is estimated at 2,450 pounds (almost 400 less thar 
the present Falcon). With the same 100-hp. six, it shoulc 
be quite lively. It has coil-spring front suspension, and ar 
I-beam rear axle with leaf springs. 
gm mm 0^ Only one body is planned— a two-door coupe. Curvec 

I ^1 #11 side glass and ventless door windows contribute to it^ 
I g ^P modem appearance. Head-on, the car is dominated by sin 
gle headlights bracketing a black plastic grille of "eg< 
crate" design. The hood line slopes sharply down from the 
windshield base. The body, of imit construction, is basec 
on a shortened pre-'67 Mustang chassis. 

Ford plans to build the new Delta at St. Thomas, Ont. 
and supply the whole North American market from thij 
By JIM DUNNE plant. The aimual production target is 2(X),C)00 to 300,00( 
PS Detroit Editor cars. Price will be pegged right at the $2,000 mark. 



FALCON 
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PICTURE NEWS 





Two new Rickman Metisse kits for motorcycle buffs 



Because of the hard time U.S. motorbike 
fans have in getting some small items for 
English parts, Rickman's kits now come with 
everything. The Mark III kit (above, right) 
has 250 pieces from the frame down to little 
self-locking nuts to hold the dual air filters. 



The bike is designed for use with a 650-cc. 
Triumph engine. The disk-brake and front- 
fork assembly at left can stop bikes doing 150 
m.p.h. Brake/fork assembly and Mark III 
kit are sold by Steen's Inc., Box 2276, Al- 
hambra, Calif. 91803, at $597 each. 





Stretch tester places car controls 

GM engineers rigged this panel of retract- 
able rulers for a study on how far drivers can 
reach for buttons, knobs, and switches. The 
panel can be studded with 35 simulated con- 
trols to help engineers place the real ones 
in the most convenient spots for drivers. 



Torture track tests tires 

These earthmover tires are being tested for 
cut resistance by running them over up-ended 
lengths of railroad track at Goodyear's San 
Angelo (Tex.) proving grounds. The track 
determines the toughness of different rubber 
compounds used for the huge tires. 
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Ford LTD, built on 121-inch wheelbase. will compete against Dodge Polara, Pontiac Catallna. 




Mercury Marquis has 124-inch wheelbase, is aimed against Buick and Chrysler niarket. 

Ford and Mercury 
Upgrade All Full-Size 

Cars for '69 

From Falcon to Lincoln, Ford Motor is out to tempq 
you with new values in a realigned model rang!; 

By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Ed/to 
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Monterey, lowest-price full-size Mercury, will rival Dodge Monaco and Pontiac Executive. 



We told you they were going to 
stretch wheelbases, widen the 
tracks, do away with the front-door vent 
windows, introduce a new tailgate that 
can be opened with the window up or 
down, offer a couple of new engines, 
improve the impact absorption of the 
frames, and park the wijjers off the wind- 
shield [PS; June, July]. 

Now it's official. Now we can give 
you the precise details, and tell you the 
full story of the Ford, Mercury, and 
Lincoln model line-ups. 

The full-sixe cars. This is where Ford 
has put most of its better ideas this 
year. The Custom and Galaxie have a 



121-inch wheelbase, Mercury's new 
Monterey and Marquis have a 124-inch 
wheelbase. The sporty Marauder is built 
on the 121-inch wheelbase. Overall 
length has grown very slightly, since 
ease of parking is important. What's so 
good about a longer wheelbase? It gives 
a flatter ride and improved stability. It 
improves rear-seat space and comfort. 

If you thought last year's Monterey 
was Mercury's answer to the Pontiac 
Catalina, you've got to look on the new 
Monterey as being in the Executive 
class. The top-of-the-line Marquis is 
aimed right at the Chrysler New York- 
er, Oldsmobile 98, and Buick Electra. 

Continued 
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New 351-cu.-in. engine will be the base-model V-8 pacts (Torino, Fairlane, Mustang, Cougar, Montego, 
for Ford Motor Co. intermediates and sporty com- and Cyclone). Above: 250-hp. two-barrel version. 



Montclair and Park Lane models, in case 
you were wondering, have been dropped. 
On all these full-size Ford and Mercury 
cars, the track is 63 inches in front and 
64 inches in back, up one and two inches 
respectively from last year. What's so 
good about a wider track? It gives im- 
proved handling. That includes better 
cornering response, reduced sensitivity 
to changes in the road, and less risk of 



the car turning over in an emergency. 

Part of the upgrading process for '69 
was a revision of the body mounts to 
minimize road noise and vibration. New 
weatherstripping provides tighter seal- 
ing against wind noise. The Mercury in- 
teriors are more luxurious than ever, but 
Ford has done something more: The in- 
strument panel is just a small, contoured 
area in front of the driver, obviously in- 




Mercury Cyclone instrument panel continues the 
tasteful '68 design, and adds a new steering wheel. 
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Ford Galaxie instruments are clustered in front of 
the driver and angled to his line of vision. 



Crr 



spired by aircraft design. 
The rest of the dash is a 
vast uncluttered padded 
panel with a glove box, 
swept forward in relation to 
the instrument cluster. All 
the '69 cars have a collapsi- 
ble steering column, and the 
new steering wheels are at- 
tractive. Small controls are 
neatly recessed. The glove- 
box lock has a rotary catch 
that so engages the lock 
that the lid stays closed 
in case of impact. The push- 
button is recessed, and the 
hinges redesigned to break 
away on head impact 
against the panel. 

New Ford engines. One is 
a 250-cu.-in. six; the other a 
351-cu.-in. V-8 [PS, Apr.]. 
How new are they? De- 
rived from successful pro- 
duction engines, they do not 
represent any engineering 
breakthrough. But Ford is 
staking a lot on them, for 
they're standard in the hot-selling inter- 
mediate lines, plus Mustang and Cougar. 

The 250 six has no relationship to the 
240, which continues as standard in the 
big Ford. That 240 originally was de- 
signed as a truck engine, and is both too 
long and too heavy to fit in lighter cars. 
The new 250 belongs in the family of the 
144-, 170-, and 200-cu.-in. sixes, but is a 
new design in that it has its own block 
and head, crankshaft, front cover and ac- 




New 250-cu.-in. six is a smooth, seven-bearing passenger-car engine 
that will give the intermediates a useful economy option. 



cessory drive, pistons, connecting rods, 
and camshaft. 

At the same time, the 200 has been 
improved, so that the 200 and the 250 
are well-chosen stablemates: 

200 250 

Bore X stroke 3.68 x 3.13 3.68 x 3.91 

Comp. ratio 8.8: 1 8.6: 1 

Power @ r.p.m 115 @ 3,800. . . .155 @ 4,000 

Torque @ r.p.m 190 @ 2,200 ...240 @ 2,400 

Weight 389 lb 419 lb. 

Continued 




Ford Country Squire shares the 121-inch wheelbase 
of the sedan. New features include concealed head- 



lights and a two-way tailgate that can be opened 
as a door even with the window in up position. 
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Mustang Cobra-Jet 428 is top performer in the new line of cars. 



All-new Cougar is longer, heav 



The new 351 V-8 has nothing to do 
with the old Y-block 352 (which has 
not been used in passenger cars for a 
few years but still powers Ford trucks). 
That old 352 is related to the 390. a 
heavy but tough workhorse of an engine. 
The new 351 is derived from the 221, 
260, 289, 302 Fairlane/Mustang series, a 
lightweight high-performance engine of 
race-proved stamina. Two versions are 
offered, a two-barrel regular-fuel job, and 
a four-barrel high-compression setup: 

351 2-bbl. 351 4-bbl. 

Bore X stroke 4.00 x 3.50 4.00 x 3.50 

Comp. ratio 9.5:1 10.7:1 

Power @ r.p.m 250 (S) 4,600 . . 290 @ 4,800 

Torque («) r.p.m 355 @ 2.600.. . 385 @ 3,200 

Both the new 250 six and the 351 V-8 
will have the IMCO system of exhaust- 
emission control rather than the Ther- 
mactor air-injection system with a sepa- 
rate pump and a lot of extra hardware. 

Other engine changes. Some engines 
have been modified; others have been 
adapted to vehicles in which they were 
not available before. The 429-cu.-in. 
Thunderbird V-8 belongs in both cate- 
gories. The cylinder heads have been re- 
worked to give canted intake valves for 
better breathing. The round cross section 
of each port is intended to give an im- 
restricted air flow into the combustion 
chamber and therefore better cylinder 
filling. A Thunderbird exclusive until 
now, the 429 V-8 becomes the standard 
Marauder engine for '69, and will be op- 
tional in all big Ford and Mercury 
models. 

Like the new 351 V-8, the 429 comes 
with either a two- or a four-barrel car- 
buretor. 

Both require premium fuel, since they 
have the same 10.5:1 compression ratio. 
The two-barrel unit delivers 340 hp. at 
4,400 r.p.m.; the four-barrel version 360 
hp. at 4,600 r.p.m. 



The 390 V-8 continues as the main- 
stay of the big Fords and Mercurys. It 
has a new camshaft, valve springs, and 
valve-stem seals, plus a revised intake 
manifold. It delivers 265 hp. at 4,400 
r.p.m. with a two-barrel carburetor and 
330 hp. at 4,600 r.p.m. with a four-barrel 
carb. 

The 428-cu.-in. V-8 is the hot one this 
year (the 427 used in the NASCAR 
stockers is a limited-production option). 
Cobra- Jet 428s are optional in the Mus- 
tang, Cougar, Fairlane, and Cyclone, de- 
livering 335 hp. at 5,600 r.p.m. with a 
compression ratio of 10.5:1 and a four- 
barrel carburetor. 

Antiskid brakes. Ford announced earlier 
this summer that an antiskid brake sys- 
tem would become available on the Thun- 
derbird, but after much soul-searching. 
Ford Division at the last minute decided 
against it. It's only for the Continental 
Mark III that the Kelsey-Hayes antiskid 
brake system has become a regular pro- 
duction option. Why? Our guess is that 




Antiskid control unit receives signals from com- 
puter, gives instructions to brake pressure valve. 
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more luxurious than ever. Two-door Cyclone CJ 428 handles as well as it accelerates. 



Ford wants to limit the number of ve- 
hicles so equipped, to keep an effective 
watch on their behavior in the field. Let's 
make two points quite clear: 

• The antiskid feature refers to wheel 
locking under braking only, and will not 
protect the car from sideways skidding. 

• The present system is applied to the 
rear wheels only and will not keep the 
front wheels from locking under braking. 

Basically, the Kelsey-Hayes system is 
intended to prevent an unskilled driver 
from losing control as a result of wheel 
skidding in a panic stop. The system is 
most effective on slippery surfaces such 
as ice or wet pavement. Each rear wheel 
has a sensor that sends signals to a small 
computer whenever wheel rotation stops. 
The computer then cuts brake-line pres- 
sure to the wheel in question, and the 
wheel gets going again. Then brake force 
is reapplied, and the cycle repeated, up 
to five times per second. 

Is it an important safety option? Factory 
people feel the Mark III driver will use 



the antiskid mechanism only three or 
four times a year, during heavy rain or 
on ice. In such conditions, the antiskid- 
brake car will stop in 20 to 40 percent 
shorter distance than a Mark III without 
the device. 

We tested a Mark III equipped with 
antiskid brakes on gravel roads in dry 
weather. On straight roadways, the car 
invariably pulled up in a straight line. 

Then we took a curve at 50 m.p.h. and 
slammed on the brakes in the middle of 
the turn. The front wheels locked and 
skidded outwards, while the rear wheels 
just trailed behind as obediently as in a 
straight-line stop. Without the antiskid 
device, there would have been a risk of 
spinning completely around. 

There can be no doubt that this system 
is a valuable safety aid, especially to the 
unskilled driver. The price? It will be 
about $100 extra on top of the Mark Ill's 
$7,500 basic price. In volume production, 
Kelsey-Hayes could probably get the cost 
down to $50. HU 




Antiskid brake system is Mark III option, works on but control valve for pressure operates on both rear 
rear wheels only. Each wheel has a speed sensor, wheels, freeing or applying brakes on both together. 
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Our upcoming space 
flights infill build a 

STAIRWAY TO THI 




Program of Manned 
Apollo Missions 

MISSION C. First manned 
Apollo mission. Earth-orbiting 
flight (low orbit). 

MISSION D. First manned Saturn V mission. 
Earth-orbiting flight (low orbit). 

MISSION E. Rehearsal of moon mission. 
Earth-orbiting flight (high orbit). 

MISSION F. Flight around moon and descent 
to within 10 miles of lunar surface. 

MISSION G. THE LUNAR LANDING. 

Vehicles. Mission C: Uprated Saturn I: CSM. 
All other missions: Saturn V; CSM and LM. 

Crew. Three, on each mission. They will be 
designated "Commander," "Command IVIodjIe 
Pilot," and "Lunar Module Pilot." Mission G's 
Commander and LM Pilot will land on the moon, 
with the LM, while the CM pilot remains in the 
moon-orbiting CSM. 



Hand-held 4V2-pound TV camera, developed by 
RCA and due to go aloft on first Apollo manned 
flight, will transmit first live pictures of orbiting 
American astronauts and views seen from their craft. 




Here are the steps by which our 
manned Apollo missions will lead 
to landing men on the moon 

By DR. WERNHER VON BRAUN 

Director of NASA's George C. Marshal 
Space Flight Center. Huntsvllle, Ala 



'hen three astronauts in a cone 
shaped Command Module are rocketec 
into orbit a few weeks hence, our Apollc 
lunar-landing program will be on the fina 
straightaway stretch. 

It has come around the comer with 
successful unmanned flight tests of its 
Saturn V rocket and all spacecraft mod- 
ules. What we call Mission A was the 
demonstration by our first two unmannec 
Saturn V flights of the soundness of the 
launch vehicles and the adequacy of the 
Apollo heat shield. Mission B was the 
launch last January gf an unmanned 
Lunar Module ( LM ) by an Uprated Sat- 
urn I. 

Yet, even now, it would be reckless 
and imrealistic simply to assemble the 
whole stack, put a crew aboard, and blast 
off without further ado for a lunar land- 
ing. First, manned partial-mission flights 
must try out the spacecraft, their sub- 
systems, and procedures for flying them, 
in the space environment for which they 
were designed. 

First manned Apollo. Next step on the 
remaining "stairway to the moon" will be 
Mission C— the initial manned flight of 
the Apollo Command and Service Mod- 
ule ( CSM ) , and our first manned space 
flight since the last Gemini nearly two 
years ago. It will be carried out by astro- 
nauts Schirra, Eisele, and Cunningham 
in the soon-to-be-launched Apollo 7. 

Mission C will include quite a number 
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of "firsts." This will be the debut in 
manned flight of the new Apollo Com- 
mand Module, redesigned and drastical- 
ly fireproofed. The flight will introduce 
the newly adopted safeguard of substi- 
tuting a nitrogen-oxygen mixture, as a 
prelaunch cabin atmosphere, for the 16- 
pound-pressure pure oxygen of the past. 
A hand-held RCA TV camera is expected 
to be carried aboard, providing a novelty 
for the public— live TV views of our astro- 
nauts in space. 

Boosted by a two-stage Uprated Saturn 
L Mission C will be a low earth-orbiting 
flight lasting nearly 11 days. It will not 
carry a moon-landing Lunar Module, 
but will serve simply to try out all sys- 
tems of the CSM— the Command Mod- 
ule, and the attached Service Module 
that provides propulsion and other needs. 

During Mission C the CSM's orbit will 
be varied from a nearly circular one, 

Contiuttrd 

Apollo 7's Command Module, below, is readied at 
Cape Kennedy to go atop Uprated Saturn I rocket at 
right— and carry three astronauts into earth orbit on 
Mission C, first of coming Apollo manned flights. 
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averaging 155 statute miles high, to an 
elliptical one ranging up to 270-mile 
height. To simulate a rendezvous with a 
Lunar Module, the crew will try to ren- 
dezvous from 170-mile distance with the 
launch rocket's orbiting second stage. 

First manned Saturn V. Apollo 8 and its 
10-day Mission D, coming next, will un- 
doubtedly be the most complex manned 
space flight ever attempted. It will be 
the first manned trial of the three-stage 
Saturn V— which, with both CSM and 
LM in place, will tower 363 feet high. 
Although Mission D will get no farther 
from earth than about 160 miles, it will 
exercise the entire stack of 
equipment required for a 
flight to the lunar surface. 
Here are highlights of its 
plans: 

First day: The launch puts 
the third stage and space- 
craft in a 119-mile circular 
orbit. The CSM separates, 
turns squarely around, and 
extracts the LM from Saturn 
V's third stage. The com- 
bined spacecraft climbs to 
a higher elliptical orbit un- 
der Service Module power. 
Meanwhile a second and 
third burn of the unmanned 
Saturn V third stage propel it out of the 
earth's gravitational field, as if bound for 
the moon. 

Second day: The spacecraft cluster 
simulates the deboost into lunar orbit 
by firing the Service Module propulsion 
system. The last of three bums leaves 
the craft in circular 154-mile orbit. 

Third day: The LM crew of two crawl 
through a tunnel from the Command 
Module ( CM ) to the LM for a complete 
LM checkout, including short bums of 
its descent stage under automatic and 
manual control. 

Fourth day: Now comes a "space 
walk." The LM Pilot, with a self-con- 
tained life-support pack, proves it feas- 
ible to go from the LM back to the CM 
outside the vehicles. (In a lunar flight 
the LM crew, returning from the moon 
to the CSM, would fall back on this 
plan if damage from a hard docking pre- 
vented use of the crawl tunnel.) 

Fifth day: The crew reenter the LM 
and it separates from the CSM. The 

92 I POP'JLAR SCIENCE 




Coming manned missions, 
says Dr. von Braun, will 
build up experience needed 
for final assault on moon. 



LM crew set up (but do not execute) 
rendezvous maneuvers with the CSM, 
using the descent stage's propulsion sys- 
tem. Then the descent stage is jetti- 
soned. The LM's ascent stage, using 
only its reaction control system for pro- 
pulsion, effects a rendezvous with the 
CSM, and the LM crew return to the 
Command Module. 

Sixth to 10th day: The crew perform 
navigation exercises and various experi- 
ments—and retry their earlier tasks, to 
practice and improve the technique of 
these procedures. 

Rehearsal for moon flight. Nine-day 
Mission E in Apollo 9, tak- 
ing its crew 4,600 miles from 
earth, will rehearse a lunar 
flight's principal maneuvers. 

As if to start the space-- 
craft on a lunar trajectory, 
Saturn V's third stage will 
have a second burn— but of 
half the duration for a flight 
to the moon, so that it actu- 
ally puts the spacecraft into 
an elongated elliptical earth 
orbit with a high point of 
about 4,600 miles. The 
CSM will turn around, dock 
to the LM, and extract it, as 
in a lunar flight. A short 
burn of the Service Module engine will 
simulate a midcourse correction; and a 
long bum, braking for insertion in lunar 
orbit. This and a lunar-orbit "fine-trim- 
ming" maneuver will actually bring the 
spacecraft down to a circular 173-mile 
earth orbit. 

Entering the LM, the Commander and 
LM Pilot will fire its descent engine to 
simulate an emergency CSM/LM return 
to the earth under LM power. Freeing 
the LM, they will enact a descent to- 
ward the moon, an "abort," and a return 
to the CSM, which they will reenter. 
Detaching the LM ascent stage, they will 
simulate a CSM rescue rendezvous with 
an incapacitated ascent stage. Lastly, a 
Service Module bum will represent a 
normal earthward maneuver from lunar 
orbit. From a resulting elliptical earth 
orbit of 104 to 230 miles, the CSM will • 
de-orbit and splash on the ninth day. 

Flight around the moon. Newly an- 
nounced by NASA as a tentative next 

[Continued on pa^e 213] 




'I'd like 
to see them 
make..." 

RAWINGS BY DANA RASMUSSEN 



ing-size vacuum cleaners 

lat would shred papers 
hey sucked up. Great for 
arking lots, shopping 
lalls, and such.— C. Ru- 
herford, Lincoln, Nebr. 



lame-marking pellets in shotgun shells. Why 
ot shells with different-colored pellets so a 
roup of hunters could tell who bags the bird? 
-C. P. Miscavish, Los Angeles, Calif. 



Cameras with luminous markings at all adjust- 
ment areas. Brightness should be enough to 
provide visibility for changing settings in a 
dim light.— Greg Swanson, Seattle, Wash. 





xtendable trailer lights built into towing ve- 
icles to eliminate the nuisance of rewiring 
i^hen a towed or towing vehicle is changed. 
■J. H. Schmidt, Pollock Pines, Calif. 



Double-duty hand trucks with a collapsible 
basket that would open out to make a shop- 
ping cart. The handle would telescope to fit 
a car trunk.— J. Botwin, Brooklyn, N.Y. 



'.veryonc has his own pet idea of a gaduct that he tcould onhj. Send toILTS Editor, Popular Science, 355 Lexington 
ke to see in general tise. What's yours? \Vc tcill pay $5 Ave., NYC 10017. Write your name and address clearhj. 
or each one published. Please use Government postcards Contributions cannot he acknowledged or returned. 
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Time-Delay Light Switc 



Forget to turn off your lights? 
With this easy-to-build 
time-delay switch, you'll never 
get stuck with a dead battery. 
It shuts them off for you 

By SAM SHATAVSKY / PS Electronics Editor 

There are few things more frustrating 
than being stranded with a dead battery 
because you forgot to turn off your car 
lights. But this problem need never annoy 
you again, thanks to an ingenious time- 
delay switch that automatically shuts off 
the lights soon after you leave your 
parked car. 
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The switch is housed in a small, eas> 
to-build electronic control box that yo 
hook up to your car's lighting circui 

Constructing the control box. Assembl 
is simple. The unit consists of the contrc 
relay, a tiny prepackaged GE dual-stag 
transistor-amplifier, diode, resistor, an 
capacitor. Six cables, with male and ft 
male auto-wiring lugs, connect the un 
to a car's wiring system. After assen 
bling the box, mount it in a convenier 
place under the instrument panel. 

Since you must rewire your car's ligh 
ing circuits to accommodate the contrt 
box, a clear understanding of the arrange 
ment of these circuits is essential. For( 
GM, Chrysler, and most other car makt 
have two main lighting circuits: heac 
light, protected by a circuit breaker; an 
auxiliary ( or parking, stop, dome, and ir 




PARTS LIST 

-GE D28C1 amplifier 
Allied 49R3-D28CI 
rlay—Mafinecraft 
W88X-7 
ode-GE A14V 
-100-mfd.. IS-volt 
electrolytic capacitor 
-47,000-ohm, 'A-watt 
« chaaais—ZW x 2U>' x 
•iV"' 

ale terminal luH»—(3) 
Allied 47E2820 

(Vaco isaoi) 

male terminal lugs— (2) 
Allied 47E42t:t 
(Vaco 18204) 
ound lufi—(t) Allied 
47 E 28 11 (Vaco Li.} 10) 
rminal strip— 4 lufis (I 
ground lug; 3 floating} 



laves Your Car Battery 



jtrument) lights, protected by fuses. 

Both circuits run to the instrument- 
Danel light switch. Each pair of the 
;ingle-pole/double-throw relay contacts in 
;he control unit are put in series with 
;hese two circuits. To rewire for the con- 
;rol box, simply disconnect the two lines 
rom the terminals in back of the light 
;witch and replace them with the appro- 
priate relay cables from the control box. 
rhen mats the loose light-switch cables 
o the corresponding cables in the control 
mit. 

To complete the installation, make a 
connection from the control-box cable to 
;he accessory terminal in back of the 
gnition switch. (This supplies 12 volts 
DC to keep the transistor switching am- 
plifier on.) Join the ground line of the 
control box to a suitable ground point 



on the chassis. All the steps for the instal- 
lation are shown in the accompanying 
diagrams. 

Words of caution. Be sure to remove 
the ground terminal of the battery before 
installing the control box. Otherwise, 
there might be an accidental short, which 
could be the cause of a damaging welding 
or fire arc. 

Moreover, before you begin diddling 
with any of the circuitry, carefully study 
a diagram of the wiring in the car to 
familiarize yourself with the color code 
of the cables. Each manufacturer has a 
set code and maintains it yearly for the 
new models. Here are some of the color 
codes: 

• Chevrolet: headlight cable, red; aux- 
iliary-light cable, orange. 

Continued 
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• Ford: headlight cable, black-orange 
stripe; auxiliary-light cable, green-yellow 
stripe. 

• Plymouth: headlight cable, black 
with tracer; auxiliary-light cable, pink. 

(For other makes, check your car's 
shop manual.) 

How it works. A resistor-capacitor cir- 
cuit is responsible for the system's de- 
layed switch-off time. The time delay is 
made possible by rewiring the head, park- 
ing, tail, dome, and accessory lights 
through a relay that is part of the RC 
control circuit. The relay connects the 




The automatic time-delay switch works by way of a relay in the electronic 
control box, through which the lines to the headlights and ignition switches 
are rewired. For installation, remove the cables from the switch terminals 
and reconnect them to the lines in the control box, as shown in diagram. 
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necessary road and accessory lights foi 
normal driving. But when you turn ofl 
the ignition, the relay stays on for the 
set time (about two minutes) of the RC 
circuit and then lets go, shutting off youi 
lights automatically. To use the lights 
while the car is parked, you just turn 
the key to the accessory position. 

The control box has an added attrac 
tion: It can light the way to the front 
door if you purposely leave the headlights 
on after parking the car. The time-delay 
switch will shut them off after giving you 
time to get into the house. 

On the debit side 
you won't have interi- 
or lighting when enter- 
ing your car in tht 
dark, since the relay 
takes in the courtesy 
lights. If this strikes 
you as too inconven- 
ient, simply ignore the 
courtesy-light cable 
when you rewire the 
circuits through the 
control box. But think 
twice before you de- 
cide to leave the cour- 
tesy lights out of the 
system. It's easy not 
to notice them when 
you get out of your 
car (who knows 
whether they go ofl 
once the door closes?) 
By including them 
in the system, you put 
them under the pro- 
teertion of our battery 
saver. 

Unless you're one 
of the fortunate fe^^ 
blessed with a faultless 
memory— and most o 
us aren't — then thh 
gadget is for you. Th« 
time spent buildin{ 
and installing it wil 
be richly rewarded by 
the money saved (few- 
er batteries to replace, 
battery-jumping fee^ 
and towing costs) , nol 
to mention freedon 
from the dead-battery 
blues. Bi 
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Combination home-video and four-track recorder uses l^•inch tape 

You can record and play back live scenes, operates at less cost than earlier models 

r'V programs, and standard four-track stereo using expensive V2- to two-inch tape. It runs 

nusic with this new Roberts Model 1000 at IIV4 inches per second for video, 33/4-71/2 

ecorder. With V4-inch tape, the machine speeds for audio. Cost: Under $1,000. 



itrobe light for unusual psychedelic effects 

This quick-flashing strobe light is just the thing for 
reating dramatic light sensations. Because it's electronic, 
t has shorter flash duration than mechanical strobes. And 
t adjusts to produce flash rates from one to 10 per second, 
o you can' create slow-motion effects— great for parties, 
light clubs, dances, and exhibitions. The unit is also prac- 
ical for freezing the motion of moving machinery for 
)hotography or to check for defects in any of the working 
)arts while the equipment is in operation. The million- 
lash xenon lamp has a 6V2 inch reflector; the case is 
olid walnut, with a handle for easy carrying. The unit 
perates on household AC, and weighs 3V2 pounds. It sells 
or $79.95 from Edmund Scientific, Harrington, N. J. 




"lew rechargeable sealed power pack for portable TV 

You can run your portable TV set for 640 version of an automobile battery, it never 

lours, with recharge after every four hours, needs water because it's completely sealed 

I'ith this six-cell, 12-volt DC battery. Its ca- in a tough impact-resistant case. The EMF-5 

)acity is four ampere-hours. A miniature from Exide sells for $18.95. 




PERSONAL- USE REPORT: 

Kit-Built C-D Ignition Boost 

50,000 miles between plug changes, a smoother-running engine, 
greater gas mileage, increased acceleration— all or some of these 
are possible with capacitive-discharge ignition in your car 



By SAM SHATAVSKY/PS Electronics Editor 

Is capacitive-discharge ignition for 
your car all it's cracked up to be? Will 
it give you a smoother-running engine? 
What about increased gas mileage, hotter 
acceleration, more miles between tune- 
ups? I got the chance to look for answers 
to these questions by building and test- 
ing Allied Radio's new C-D model, the 
KG-372 Knight-Kit ($29.95). My find- 
ings: Yes— and no. 

Yes, my '65 Dodge Dart idles much 
more smoothly. No, I could measure no 
improvement in gas mileage or accelera- 
tion. But you have to bear in mind ex- 
actly what benefits C-D ignition can give 
—as well as what it cannot do. 

The benefits. Because the system devel- 
ops about four times the spark-gap energy 
of conventional ignition, it's a natural for 
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overcoming misfiring due to high-voltage 
requirements caused by excessive plug 
gaps and high compression pressures. 
Misfiring is usually caused by plug-gap 
growth and high voltage leakage to ground 
across the ceramic nose of the spark plug. 
Of course, if misfiring conditions don't 
exist, C-D will have no noticeable effect. 

My car has no misfiring condition, so 
I observed no gas mileage and pickup im- 
provement. However, for ordinary spark- 
plug wear and aging that affect perfor- 
mance at all speeds, C-D's high voltage 
compensates for gap wear, extending plug 
life to as much as 50,000 miles. 

Another benefit comes from its instan-- 
taneous spark-energy release. Because of 
this it will fire a fouled plug that a con- 
ventional ignition system can't. 



Crr 




To build the C-D ignition system, you assemble 
two interconnected circuit boards that slip into an 
aluminum housing. Wiring this to your car's ignition 
system is simple. Just replace the regular ignition- 
coil leads with two cables from the C-0 system. The 
unit mounts under the hood with self-tapping screws. 




ELECTRONICS 



our Car's Performance 



How it works. Its electronic DC-to-DC 
-onverter boosts the battery's 12 volts to 
100 volts DC. This voltage, stored in a 
capacitor, is discharged through your reg- 
ilar ignition coil by a triggered silicon- 
controlled rectifier. Special circuitry also 
prevents accidental triggering and prob- 
ems caused by point bounce at high en- 
gine r.p.m. Under these circuit provi- 
ions, successful ignition is possible even 
vith the distributor points in a degraded 
;ondition. Without C-D, the poor points 
vould not allow operation of a conven- 
ional ignition system. 

Building it. This was no more difficult 
han putting together a simple hi-fi kit. 
t took me short of six hours to assemble 
he two interconnected printed-circuit 
)oards, slip them into their aluminum 
lox, and screw the box to a fender wall 
lose to the car's ignition coil. Installa- 
ion takes only minutes— remove the igni- 
ion and distributor leads from the coil 
nd replace them with the two leads from 
he C-D box. 

Testing it out. My Dart started with im- 
nediately noticeable improvement in en- 
ine idling. That aimoying unbalanced 



rocking of an engine needing a tune-up 
was gone. Yet my spark plugs had over 
20,000 miles on them and the car hadn't 
been tuned for as many miles. 

Out on the road, I ran 90 miles with, 
and 90 without, C-D. Results: 20 m.p.g. 
either way. On acceleration tests: 0-60 
m.p.h. and 25-70 m.p.h.— again no change. 

My tests were made during the sum- 
mer, but I'm looking forward to an easy 
winter: C-D ignition is noted for aiding 
cold starts in freezing weather. 




1,000 2,000 3.000 4.000 5.000 6.000 7.000 
ENGINE R.P.M. 

Curves show the comparative effect of capacitive- 
discharge and standard ignition on the useful life 
of spark plugs. The doubled C-D voltage maintains 
the effectiveness of plugs far longer. 
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Getting up speed, giant SR.N4 lifts off water. Skirt 
balloons around craft and escaping air from lift 



fans creates spray— which doesn't reach the passen-r 
ger-cabin windows, and at speed is left behind. 



Cruising at 60 m.p.h., big air-cushion vehicle leaves 
a flat wake, no wash. Skirt is eight feet high when 
inflated, as here. Control cab is on top. High 
speed necessitates constant radar surveillance. 



Tail assembly (fin and rudder) dwarfs author Scott.t 
peering at one of 19-foot-diameter props. Tail and] 
propeller pylon swivel hydraulically. Hydraulic pumpq 
is powered from gearbox in engine room below.v 




Across the English Channel in 35 minutes 



Aboard the 
World's Largest 
Hovercraft 



Four times the size of any such 
craft ever built, the SR.N4 
carries 254 passengers, 30 cars 

By DAVID SCOTT/PS European Editor 



Bt is like being in a DC-3 just before 
touchdown. But instead of a runway, the 
choppy water of the English Channel is 
streaking past at 70 m.p.h. some 15 feet 
below me. 

Up front in the passenger cabin where 
I am sitting, there is a clear view ahead. 
The drone of machinery could be from 
piston engines out on the wings, but I 
feel no vibration. Only the jiggly move- 
ment, like riding in a firmly sprimg 
sports car, tells me that I'm not flying 
but skimming over the wave crests on an 
eight-foot-thick cushion of air. 

This is the world's biggest air-cushion 
vehicle (ACV)— four times the size of 

Quadrant-shaped compartment in bow is one of six 
passenger areas, with a total of 254 seats. Large 
windows provide a panoramic view. Air-conditioning 
unit is on the ceiling. That's Scott in the seat. 



any ever built before. Over 130 feet long 
and 70 feet wide, the giant SR.N4 hover- 
craft can carry 254 passengers and 30 
cars. In August, about the time this mag- 
azine comes out, it will start regular 
service across the Channel between 
Dover and Boulogne, making the 30-mile 
run in 35 minutes at an average speed of 
52 m.p.h. That's barely a third of the 
time of the ferry boat, and speedy roll-on 
and roll-off loading and unloading of 
cars on dry land cut the tum-aroimd to 
a mere 20 minutes. 

There are six scheduled crossings a 
day in summer, two in winter. Fares 
are a shade above the ferry: about $8.25 
for passengers and from $10.40 to $29 
for cars according to length. 

Shakedown tests. Aboard the SR.N4 
for one of the shake-down sorties before 
the service began, I saw what this amaz- 
ing machine can do. First came a simu- 
lated engine failure at speed. The test 
crew gunned the 165- ton craft up to 
around 60 m.p.h., then cut two of the four 
engines that drive the props and lift fans. 

Continued 

Vast hold of SR.N4 has space for 30 cars. Loading 
doors in stern are 31 feet wide. Hydraulic jacks 
visible at sides can lift the hull over eight feet 
for maintenance work on skirts and underside. 





The air cushion collapsed almost im- 
mediately and I lurched forward in my 
seat as the great hulk dropped on the 
water in a white cloud of spray. In just 
five seconds we were drifting like a be- 
calmed sailboat. It was a sudden but 
safe stop, and for emergency braking no 
ship could touch it. 

Watching this jumbo get back up on 
its cushion was fascinating. As the dead 
engines were revved up again, the neo- 
prene-fabric skirt ballooned out of the 
water all around us like a great black 
sausage. A necklace of bubbles spluttered 
from the rim, and with the lift fans 
building up pressure the skirt slowly dis- 
appeared, tucking away under the sides of 
the craft. 

The sea dropped eerily away as the 
floating hull rose majestically a full eight 
feet (the height of the inflated skirt) 
above the surface. Once again we were 
enveloped in a thick mist caused by 
blow-by from under the skirt, but in a 
moment the SR.N4 was gliding forward, 
leaving behind its self-made plumes of 
fog. 

In calm water: 84 m.p.h. Acceleration 
was swift, as there is only inertia and 
wind resistance to overcome, no water 
drag. Soon we were up to the normal 
60-m.p.h. cruising, and beyond it to the 
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70-m.p.h. peak for the day. Incredible 
for a "surface" vessel? This big fellow 
had logged an actual 84 m.p.h. in calm 
water on an earlier sortie, the commander 
told me. 

Then we went into a crabbing skid on 
a sweeping turn to check handling and 
stability. We hurtled nearly broadside, 
but stayed flat as a billiard table on 
wheels. You couldn't tell what was hap- 
pening without looking down at the wa- 
ter rushing imder instead of along the 
side, or at the wake of flattened waves 
trailing off from one flank. 

Out in the open sea we hit some pretty 
rough water, but there was none of the 
pitching or rolling you'd get with an ordi- 
nary ship caught in the swells. And it 
was the same jiggly ride as we glided 
over the peaks. This boat takes waves up 
to 12-footers on an even keel. 

Now we headed back to base, and the 
slow-down as we approached the shore 
was sweet and gentle. Props were re- 
verse-pitched for controlled deceleration 
to the water's edge, then thrust ahead 
again for the climb up the concrete ramp 
onto the parking apron. 

It's like a plane. The SR.N4 performs 
more like a plane than a boat, and it's 
built like one, too. You sense this from 
the aircraft-tjrpe toilet cubicle, and the 
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A boon to bad sailors, it rides level over waves up 
to 12 feet high— the English Channel's worst 




SR.N4 climbs waterfront 
concrete ramp at Dover 
hoverport on its way to the 
parking apron (foreground). 
Craft crosses the English 
Channel six times a day in 
summer, and is scheduled 
for two crossings a day in 
winter. Drive-on /drive-off 
loading and unloading of 
cars make possible a turn- 
around time of 20 minutes 
at each end of the 35-min- 
ute trip. The service is 
operated by Seaspeed, a 
subsidiary of British Rail. 



faint whiffs of jet fuel when the engines 
are idling. Nine-tenths of the machine 
is made from light alloy to keep down 
the air-supported weight. 

But it's a real hybrid. Passenger cabins 
are spacious, and outer ones are glassed 
in by picture windows. The vast car 
deck has full-width doors at the stern for 
drive-on loading, and an integral drive-off 
ramp in the bow. 

The main structure is a mighty raft 
assembled from 400 box-like sections di- 
vided into 24 groups of watertight com- 
partments. It floats the craft as a surface 
vessel, and the safety margin is a 250- 
percent buoyancy reserve. Underneath 
are five two-foot-high parking stilts to 
support the stationary hull on land, and 
six hydraulic jacks that can raise it over 
eight feet for maintenance work on the 
skirt and underside. 

Turboprop muscle. Power is from four 
3,400-hp. turboprop engines paired in two 
tail-end compartments. Each drives one 
of the propellers coupled individually to 
the four lift fans directly below through 
a fixed-ratio gearbox. Fat 60-foot-long 
shafts carry the torque to the forward 
propellers and fans. 

The four-bladed props are IQV^ feet in 
diameter, and specially designed so the 
noise- generating tip speed is kept to a 



mere Mach 0.6 to minimize the external 
racket. From outside, the SR.N4 just 
hisses by. 

Props (as well as fans) run at a con- 
stant speed, and thrust is regulated by 
varying the blade pitch. They are moimt- 
ed on swiveling pylons, so thrust can be 
vectored for yawing movements. 

Fans are IIV2 feet in diameter, and 
blast out air through rectangular plenum 
chambers under the raised passenger cab- 
ins on each side of the hull. These feed 
the voluminous air cushions contained by 
the skirt, where pressure is a gentle 0.4 
poimds per square inch. 

Steering the SR.N4. The three-man 
crew is housed in a little cabin perched 
on the roof. Although the cockpit is 
equipped and instrumented like a jet air- 
liner, there are only three main controls. 
The rudder bar aims the pylons differ- 
entially for tight turns at speed. So for 
a right-hand turn, the front two pylons 
swivel clockwise to head the bow in a 
new direction, while the rear pair swing 
counterclockwise together with the rud- 
ders to push the stern aroimd. 

The control wheel moves the pylons 
and rudders in imison to produce a side 
force for crabbing maneuvers or to cor- 
rect for crosswinds. Then fore and aft 
movement of the wheel alters the pitch 
of all the prop blades collectively be- 
tween full forward and reverse thrust. 

Built by the British Hovercraft Corp. 
at a cost of $4.2 million, the first SR.N4 
is pioneering a new era of cushion-borne 
mass travel On the open sea. It has a 
140-mile range over waves up to 12 feet 
high, the worst encountered in the Eng- 
lish Channel, and the level ride is a boon 
to bad sailors. 

Three more of these remarkable craft 
are already under construction, all ear- 
marked for the England-France service. 
Next spring two will start up between 
Ramsgate and Calais, and in 1971 one 
will go on the Weymouth- Cherbourg run. 

Seaspeed, a subsidiary of British Rail, 
operates the service. 

How does this quartet of giant hover- 
craft affect the Channel Tuimel project? 
They could easily kill it. HI] 
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New DYNAPLANE: 

twice the speed en hall 



The Navy's sweptback, stepped 
hull may make a family outboard 
as speedy as a hydrofoil 

By WALLACE CLOUD 



he Navy is working on a deceptively 
simple boat design that puts planing 
hulls— much like the family outboard— 
in a class with hydrofoils and other exotic 
high-speed craft. 

The design, called Dynaplane, con- 
sists essentially of a hull with a step in it. 



Nothing new about that! But the step is 
so thin that it almost isn't there— only Vs 
inch deep on the tank-tested eight-foot 
model. On a 32-foot boat the step would 
be V2 inch deep. 

Yet so efficient is the step that it dra- 
matically reduces wetted area, and thus 
friction. Designers at the Naval Ship 
Research and Development Center (NS- 
RDC) in Washington claim a 50-percent 
reduction in drag over conventional plan- 
ing hulls. 

Dynaplane can attain a given planing 
speed on half the fuel and horsepower a 
regular high-speed craft would need. 
This means a 50-percent saving in both 
engine cost and fuel rate, together with 




WETTED AREA- 
CONVENTIONAl. 



WETTED AREA- 
DYNAPUNE 



Friction-producing wwtted arM in Dynaplane is Swopt-back step and adjustable stern stabilizer 
a fourth that of conventional hull, Navy says. are shown below in bottom view of an eight-foot 
Black in drawings compares wetted areas. scale model of a 32-foot Oynapiane hull. 
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100-percent increase in 
nge at top speed. The 
ep is so thin that low- 
>eecl efficiency is virtually 
lafTected. It may be pos- 
ble, then, to build sporty 
)ats and small ships that 
n go 40-50 m.p.h., and 
mdle safely in rough 
ater. 

The secret? Chief de- 
gner Eugene Clement ex- 
ained that the hull step is 
/ept back, like the swept 
ings of a jet plane, and 
so has a carefully cam- 
?red surface. 

In most stepped hulls, he 
)ted, the step cuts straight 
TOSS the hull. The water 
parating from the aft 
Ige of the step then con- 
Tges to form a jet, angled 
)ward, which strikes the 
ill behind the step. This 
luses water drag, partial- 
defeating the purpose of 
e step, unless the step is 
?ep. 

The swept edge, ex- 
Continued 







STERN 
STABILIZER 



Increasing water separation from hull as Dynaplane accelerates is shown 
in the photo sequence above. As the scale model is towed faster, bow lifts 
and water separation (bubbles) behind the step increases. Once the mod- 
el hull reaches a scale speed of 45 m.p.h., it is supported only by the 
step and part of the stern stabilizer. The photos were taken underwater 
during the tests at the Naval Ship Research and Development Center. 
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plained Clement, eliminates the converg- 
ing step and is thin. A cambered surface 
(curving up at the forward edge, down 
at the aft) produces maximum lift. 

At high speeds, Dynaplane's midship 
step supports 90 percent of the boat's 
weight. The remainder is carried by a 
stem planing surface— an adjustable 
stabilizer developed by NSRDC engineer 
John Plum. 



A side view of the scale-model Dynaplane shows how 
thin the cambered midship step is. You can hardly 
see it. But it's there, inch thick, on the underside, 
just forward of the model number. 

Powered by an air piston from inside 
the hull, the hinged stabilizer controls 
the trim angle of the craft for minimum 
drag or to cope with wave action. In 
head seas, for example, the stabilizer's 
angle of attack is increased, lowering 
the bow so it knifes into the waves and 
doesn't get pushed around. In a following 
sea, the stabilizer is retracted to raise 
the bow so the boat can climb over 
waves. 

The designers think Dynaplane is 
suited to four tjT^es of naval craft: patrol 
boats, landing craft, high-speed person- 
nel transports, and air-propeller-driven 
swamp boats. A fast landing craft is in 
the Navy's plans, but there has been no 
decision yet by the Pentagon on whether 
it will be built. 

What about pleasure craft? Several 
pleasure-craft builders have inquired 
about Dynaplane, Clement says, so the 
design very likely will reach the civilian 
market. Can a boat owner adapt the 
idea to his own hull by trial and error? 
Clement says it would be difficult to reach 
the correct configuration, which depends 
on the boat's weight and speed. 

However, a booklet explaining how to 
calculate the shape and dimensions of 
the midship step will reportedly be avail- 
able soon. Those interested may inquire 
about it at the NSRDC Public Affairs 
Office, Washington, D.C. 20007. IE 
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PS EXTRA! 

Special 

In-Depth Report 

Your 
TV Antenna 
May Be 
lOut-of-Date! 

' Your TV antenna can make or 
I breakyour set's performance. 
I Here are the facts— 
I engineering, performance, 
I models, prices, installation 
i advice— you need to update 

I By SAM SHATAVSKY 

\ PS Electronics Editor 

The TV signals over your home 
saren't what they were five years ago. 
^With color and UHF-channel build- 
jup putting greater demands on an- 
Jtenna performance, reassessment of 
•C/our rooftop signal pickup system 
lis in order. It can bring you sharp- 
9er, cleaner pictures, clear up color 
^problems, and bring in UHF chan- 
rmels you never saw before. A whole 
mew world of viewing awaits you. 
For this report, I surveyed 18 an- 

Corttintied 



Antennas— old and new 



Designs have come a long way from the early mod- 
els. The old in-line, conical, V-beam types (below) 
have given way to updated, high-gain multi-element 
designs. Meeting the need for metropolitan to long- 
distance fringe service, the new models offer im- 
provements in gain, directivity, and uniformity over 
a broader channel spectrum. Models (right) repre- 
sent a sample of modern antennas for U-V (all-chan- 
nel), VHF, and UHF use. A chart on another page 
includes 208 models from 18 manufacturers. They 
represent what's available in antenna design. 





FINCO CS-Bl 
(All-Channel) 




(All-Channel) 



tenna manufacturers. They produce a 
combined total of over 300 different an- 
tenna models to take care of all possible 
combinations of reception needs and con- 
ditions. I visited their laboratories, inter- 



viewed their engineers, and came back 
with answers for you to the important 
questions: 

• How do location, distance, height, 
and terrain tie in to antenna type? 



A look into the workings of the modern sophisticated antenna— desig 



9 10 



n 



This all-channel far-fringe design is 

based on log-periodic principles— a spe- 
cial geometric arrangement of elements 
for broad-band performance. The sche- 
matic represents the antenna elements 
of Zenith's Model 973-93 shown picto- 
rially above. Elements numbered 1 to 1 1 
take care of VHF and FM channels while 
12 to 31 function in the UHF band. 
Broken down further, element No. 1 is a 
reflector: 2 to 8 are driven dipotes; 9, 
0- 330. 0- 



'4 4.75- 

I 

I 

127" BOOM LENGTH 




CHANNEL 2 



CHANNEL 4 
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• What are the reception problems and 
antenna solutions? 

• Is there a color antenna? 

• Will the old black-and-white antenna 
work with a color set? 



• What about rotator versus multi-an- 
tenna installation? 

At Channel Master's labs, I got in on 
final tests of a new all-channel antenna. 
Typical of antenna-development labs, 

C'onfiitiicd 



features and performance specification 



10, 11 are high-band VHF directors; 
12 to 17 are UHF dipoles, and 18 to 
31 are UHF directors. Graphs show 
gain across the spectrum. Channels 2 
to 83 (54 to 890 mHz). Directivity 
graphs (also called polar patterns) on 
circular charts show directional perfor- 
mance at selected channels across the 
band, illustrating wide-band perfor- 
mance. It's typical of engineering de- 
sign that goes into a modern antenna. 



VHF LOW BAND VHF HIGH BAND 
18 



UHF BAND 
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TRANSMITTER C 



TRANSMITTER B 



Four most common reception 
problems, shown here graplhi- 
cally, illustrate conditions 
responsible for ghosting, co 
channel and adjacent-channel 
interference, and shadowed 
signals. Latest antenna designs 
with their high gain and im- 
proved directivity performance 
can help you overcome these 
reception difficulties. 





FRINGE: 60 MILES 



100-»- MILES 



Range zones are broken down 
by 20-mile-radius segments 
from the transmitter site. Ac- 
cepted definitions are 0-20 for 
metropolitan; 20-40 for sub- 
urban; 40-60 for fringe, and 
60-100-plus for far fringe. 
Antenna models to meet re- 
quirements of each zone are 
made by most manufacturers. 



complete measurements are made to de- 
scribe the model in engineering terms. 
But, when specifying the antenna to the 
professional installer and consumer, a 
more useful performance description is 
used. 

The engineering specs are translated to 
distance capability in miles from the 
transmitter or by zone classification- 
metropolitan, suburban, fringe, and far 
fringe. Knowing your location zone, you 
can look up the proper antenna. 

Reception problems. Your antenna must 
be able to do a good job of rejecting inter- 
ference from unwanted signals— a com- 
mon cause of picture distortion. This is 
cured with an antenna having strong pref- 
erence or directivity for the signal at 
which it is aimed. Unwanted signals can 
be reflected from buildings, water towers, 
and hills. They give the double-vision 
effect called ghosts. 

Distorting picture signals can also come 
from a distant station transmitting on the 
same channel you're trying to see. This 
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TET A PERFECT TY PICTURr" 




Antenna manufacturers provide map aids to help se- 
lect proper antenna. See-through range card from 
Audiotex overlays map for call-out of right model. 



Copyrigti 



is known as co-channel interference. 
When a signal from the channel next to 
the one you're viewing spills over, it cre- 
ates the condition called adjacent-chan- 
nel interference. 

The antenna must pick up enough sig- 
nal from the air to give you a picture free 
of that speckled appearance called snow. 
The farther you are from the TV station, 
the weaker the signal and the more sig- 
nal-gathering ability, or gain, your an- 
tenna must have to overcome the snow 
problem. Since directivity improves with 
increased gain, a good solution to inter- 
ference is installation of a high-gain 
model, even though the extra gain isn't 
needed. This will take care of noise inter- 
ference as well. 

Shadow losses— weak signals caused by 
hills and man-made obstruction— can be 
solved in many cases by increasing an- 
tenna height and pointing at an upward 
angle. 

Boosters can help. This small transistor 
amplifier, mounted at mast top next to 
the antenna, raises signal level before 
sending it down the lead-in cable to the 
TV receiver. In a weak signal location, 
or where noise and interference are picked 
up by the lead-in, a booster can make the 
difference between marginal reception or 
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good picture quality. But it's not a cure- 
all. If the ratio of signal to noise at the 
antenna is not great enough to begin 
with, then amplification won't help. A 
wide variety of booster amplifiers to 
match different antenna models are avail- 
able and should be considered for possi- 
ble antenna-system improvement. 

Color antenna— is it real? Color sets de- 
mand more signal with greater uniformity 
over the channel band than black and 
white. This doesn't mean that there are 
special models good only for color. It's 
just that, generally, performance has to 
be better to give freedom from color- 
sensitive defects. 

A condition of antenna nonuniformity 
called "suckout" can cause severe loss of 
strength in some channels and not in 
others. This may not be serious enough 
to affect black-and-white viewing, but it 
will raise havoc with your color picture. 

If the antenna you're using for black 
and white has sufficient gain, good imi- 
formity free of suckout, with high direc- 
tivity, then it will do a good job for color. 
To quote a leading GE installation spe- 
cialist, Burt Abitz of Installation Special- 

Continued 




Special maps for difficult obstruction areas show 
problem locations. JFD, Jerrold, Audiotex, Finco, 
and Sears among others have them for major cities. 



Range circles centered on transmitter location inter- 
sect TV receiving antenna site with coded call-out of 
proper antenna model for good viewing on your set. 
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Mechanical design to stand extreme weather is an Field tests conducted from mobile test rigs check 
important consideration in choosing antenna. Icing out signal level at remote and problem locations, 
(above) adds considerable additional weight. This method is used extensively by antenna labs. 



ties, Inc. : "Before installing an antenna for a new color 
set, we'll first check it out with the existing black-and- 
white one. If the picture is up to standard, then the 
customer doesn't need a new antenna." 

This is good advice and can save you unnecessary 
cost. However, in many cases an old antenna, with 
poor gain and uniformity for good color, should be re- 
placed. 

VHF and UHF. With new UHF channels popping up 
all over, you'll want to look into updating your system. 
If you're trying to receive UHF (Channels 14 to 83) 
with the antenna you've been using for VHF ( Channels 
2 to 13), it probably isn't doing a good job. UHF, 
working at shorter wavelengths with greater signal loss, 
demands specifically designed antennas. Most manu- 
facturers have a separate UHF line that can be added 
to your existing system. The added antenna has the 
advantage of permitting orientation to UHF stations 
in a different location from VHF transmitters. 

Today, engineers are designing antennas for all-chan- 
nel (2 to 83) performance. The Winegard SC- 1000 and 
Finco CS-D3, shown on our cover, are two good exam- 
ples. To accomplish this, response must be right. En- 
gineers at Finco, for example, stress frequency-depend- 
ence design to compensate for propagation losses as you 
tune up the spectrum from UHF to VHF, 

Rotator or multi-antenna? Living in an area where two 
groups of channels come from different directions is not 
uncommon. A location between Minneapolis and Du- 
luth, for example, offers the possibility of getting eight- 
channel reception. Here, you have the choice of in- 
stalling two sepgirate antennas or using a rotator. 
However, there are trade-offs. Separate antennas with 
splitters and couplers can be expensive and unwieldy, 
but offer the opportunity of receiving two channels at 

Continued 




Model-checkout is observed at 
Channel Master's antenna test 
range by PS Electronics Editor. 
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the same time. In a home with more than 
one set, this is an added convenience 
With a rotator, you receive only one 
channel at a time. Of course, if signals 
are coming in from more than two direc- 
tions, a rotator is the best solution. 

The lead-in. There are two basic kinds 
—twin-lead (300 ohms) and coaxial cable 
(75 ohms)— with advantages and disad- 
vantages for each. Because it causes least 




For best TV reception: Antenna put up by profes- 
sional installation crew gives you the best assurance 
of getting the most out of your new antenna. 

Special techniques, tricks of the trade, are used by 
experienced installers. Here, lead-in in looped ar- 
rangement prevents rain from entering house. 




loss to signals traveling down its length 
from antenna to TV set with lowest cost 
per foot, twin-lead has a lot going for it. 
However, it isn't shielded. So if you're in 
a high-noise location, coax, which is 
shielded, is a better choice for keeping 
your signal clean. You pay for coaxial 
cable in both higher cost and the need for 
special connectors and transformers to 
match the commonly used 300-ohm twin- 
lead terminals found in most antermas 
and TV sets. 

Don't forget construction. Your antenna 
is more than just a signal getter. It's also 
a mechanical structure subject to the 
stress and strain of wind, ice, and rain. 
Make sure of structural design in the 
model you choose. Check metal gauge, 
rivets, crossarm lock-in design, and insu- 
lator blocks. Plating is also important. 
The engineers I interviewed pointed out 
that corrosion will cause gain reduction, 
a symptom of aging. This also holds true 
for mounting hardware— masts, roof 
mounts, clamping bands, and guy wires. 
If you study our model chart, you'll see a 
wide range in pricing for the same elec- 
trical performance. In many cases, the 
lower-priced model could mean cheaper 
construction. 

When I asked the experts for their ad- 
vice on how to choose the best antenna, 
the answer was unanimous. Consult the 
professional antenna installer in your 
area. He knows the local reception prob- 
lems from first-hand experience. 

Do-it-yourself or professional? There are 
many special techniques and tricks of 
the trade in mounting and connecting a 
rooftop antenna. With a half-dozen or so 
different mast mounts, various guy-wire- 
anchoring methods, choice of lead-in, and 
methods of pointing the antenna for best 
results, you might do well to have the job 
done by a specialist. Typical installation 
charges are $30 for labor and about $10 
for hardware. This still leaves you the 
option of choosing the antenna yourself. 
Most installers will put up the antenna 
you give them. Whether you install it 
yourself, or have it done by a pro, there 
are safety precautions to consider. Watch 
out for power lines. Make sure no part 
of your antenna system can ever get 
out of control to contact high-voltage 
cables and cause fire or serious bodily 
injury. m 
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Superwide lens covers 197 degrees 

Even the photographer's shoes get 
into the picture with the Alpa-Kinoptik 
1.9mm (!) //1.9 lens, made for Alpa cam- 
eras. Depth of field stretches from in- 
finity to the lens itself. Cost: $999. 



1,000mm mirror lens is 16 inches long 

Only 16 inches long and 6% in diameter, 
the //8 Accura Mirror Ultra tel has a focal 
length of 1,000mm. Mirrors provide a folded 
optical path to keep the unit compact. With 
case, the big tele lens sells for $500. 





Instamatic 414 leads new Kodak series 

All five cameras in Kodak's new Insta- 
matic series use PX-825 button-size batteries 
for more dependable flash performance. The 
414 shown has a wind-up spring motor to 
advance the film and turn the flashcube. A 
CdS electric eye gives automatic exposure, 
and a two-position button offers selective 
focusing. 414 color outfit: about $50. 



New film offer 12 exposures, 36 color prints 

Shoot a 126 cartridge of Berkeycolor Tri- 
print negative color film and you get back 
three prints of each picture: two wallet-size, 
one jirnibo. Film and processing: $4.25. At- 
las-Rand, Paramus, N.J. 07652. 

Flashcube dot shows "green for go" 

With General Electric's new flashcube, 
you'll never flub a picture because you tried 
to shoot with the "fifth" side of a four-flash 
cube. A green-for-go dot shows a side is un- 
used; after use, it turns black. 
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New Mercedes V-8s 
Hottest Luxury Car 
in the World 



Roomier than a Lincoln, faster than a GTO, the Mercedes-Benz 
300 SEL 6.3 combines exceptional performance and comfort 

By JAN P. NORBYE / PS Automotive Editor 



l#ritics will say it's over-engi- 
neered, just as they have about all other 
Mercedes-Benz passenger cars for years. 
Well, I'd rather have my car over-en- 
gineered than under-engineered. The 300 
SEL 6.3 features a fuel-injected overhead- 
camshaft V-8, four-wheel disk brakes, air 
springs with automatic leveling, quick-ra- 
tio power steering, and automatic trans- 
mission, all as standard equipment. Even 

r ■ ■ 




After the first few laps at the wheel of the 300 
SEL 6.3, Norbye (right) talks it over with Rudolf 
Uhlenhaut, who was responsible for developing car. 
Uhlenhaut has been with Mercedes since 1931. 
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air conditioning is standard on this car. 

If these unusual technical refinements 
frighten you, they shouldn't, for they are 
not new to Mercedes-Benz. The cylin- 
der-head-and-valve-gear layout dates 
from 1951; the fuel-injection system from 
1954 (with improvements) ; the air sus- 
pension from 1961; the automatic trans- 
mission also from 1961. 

"E" is for Einspritz. The engineering 
systems that make up the 300 SEL 6.3 are 
well tried, and have nothing experimental 
about them. But why did they give the 
car that name? I can best explain that 
by starting at the back and working for- 
ward. The 6.3 is the engine displace- 
ment in liters (384.3 cubic inches). The 
S stands for Super, the E for Einspritz 
(injection), and the L for Lang (long 
wheelbase). The 300 does not refer to 
power output but to the fact that the chas- 
sis is the same as in the 300 series (with 
a three-liter six) . 

The 6.3 engine is in fact rated at 300 
horsepower, which seems all wrong when 
you think of what 300 horses do for you 
in a Thunderbird. These Stuttgart-bred 
horses must work harder, for they take the 
4,928-pound car from 0-60 m.p.h. in 6.2 
seconds, 0-80 in 9.5 seconds, and 0-100 
in 17.8 secojids. Top speed is about 140 
miles an hour. 

The fuel-injection system on the 6.3 
V-8 is made by Bosch in collaboration 



Under full-throttle acceleration out of a turn, the 
Mercedes stays level, with noticeable negative 



camber on the rear wheels and the nose slightly 
raised. The car understeers slightly all the way. 



with Mercedes-Benz. The pump is an 
eight-plunger type, and the control sys- 
tem is entirely mechanical. When asked 
about electronic fuel injection [PS, Jan.], 
Rudolf Uhlenhaut, director of passenger- 
car development for Mercedes-Benz, said 
his company was experimenting with it 
but that the system used by Volkswagen 
was not yet ripe for application to a Mer- 
cedes engine. One possible drawback 
might be that a clogged injector could re- 
main undetected with that system, while 
it would be quickly found with the mech- 
anical system favored by Mercedes. 

The car delivers its staggering accelera- 
tion in highly civilized fashion, without 
hot-rod thunder or shrieks. The indepen- 

Continued 

The engine compartment, intended for a 183-cubic- 
inch six, is filled to capacity with the big 300 
SEL 6.3 V-8 and its multitude of accessories. Service 
accessibility is nevertheless remarkably good. 



FRESH-AIR INTAKE MANIFOLDS 



fUEL-INJECTION PUMP 



FINGER-TYPE 
CAM 

FOLLOWER 



INJECTOR NOZ 
IN BACK OF PO 



CHAIN-DRIV 
OVERHE 
CAMSH/ 





WATER PASSAGE 
SURROUNDING 
COMBUSTION CHAMBER 



5-BEARING CRANKSHAFT 



The engine has cast-iron block and aluminum 
cylinder head. Exhaust-valve stems are sodium- 
filled, have Rotocap forced rotation. Oil/water 
heat exchanger is standard. Peak r.p.m. is 5,500. 
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1 Air filler 

Air compressor 
Vaporizer jar 
Valve unit 
Control lamp 
Air chamber 
Torsion bar 

8 Leveling valve 

9 Rubber diaphragm 

10 Valve link 



19 20 

11 Leveling valve 

12 Check valve 

13 Air reservoir 
K Drain valve 

15 Filler valve 

16 Leveling valve 

17 Air chamber 

18 Push button (valve unit) 

19 Rubber diaphragm 

20 Brake strut 



Air springs are liellows filled with compressed air 
from a control unit. Rear wheels share a leveling 



valve; each front wheel has its own. Stabilizer bars 
are fitted both front and rear to restrict roll. 



dently sprung rear wheels, shod with ra- 
dial-ply tires, take all available torque 
without wheelspin on dry asphalt. 

A racer with dignity. Driving the 6.3 
at Laguna Seca race circuit near Mon- 
terey, Calif., was a thrill. This car takes 
turns like a road-racer, putting in excel- 
lent lap times without lurching, rolling, 
or lifting the inside wheels. It went 
through the trickiest maneuvers in digni- 
fied style and showed no signs of fatigue. 
The brakes never faded and the engine- 
temperature gauge never moved into the 
danger zone. 

Mild understeer is what the chassis en- 
gineers aimed for, said Uhlenhaut. The 
6.3 is directionally stable yet does not pro- 
test when thrown into a high-speed curve. 
The steering gear does not have a variable 
ratio but is very quick— only 2^4 turns 
lock to lock. The power assist is pro- 
gressive up to a point, but the initial 
pounds of steering effort is always 
manual, giving better road feel. 

The transmission is fully automatic 
but can be up- and down-shifted manual- 
ly. Like the pre-'64 HydraMatic, it does 
not have a torque converter but a more 
efficient hydraulic coupling, and four for- 
ward speeds. If the selector is left in po- 
sition "4," all shifts are automatic and 
starts are made in second gear. For first- 
gear starts, you move the selector to 
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"2." The 1-2 shift will then take place 
at 4,900 r.p.m., but no further upshifts 
will occur until the selector is moved. 
Downshifts are immediate at any speed 
(both 3-2 and 4-3). 

The springing. The air springs give a 
true boulevard ride, for the spring rates 
are considerably lower than would be ix)S- 
sible with steel springs on a car of this 
weight. A suspension system like this 
gives an eloquent demonstration against 
the belief that you can get good road- 
holding only with stiff springs. Natural- 
ly, the large shock absorbers on the 6.3 
have fairly hard settings to eliminate 
cyclic motions after a bump. 

There is no risk of bottoming with a 
full load of passengers and luggage, be- 
cause the automatic leveling assures full 
wheel travel for both jounce and rebound 
while keeping spring rates relatively low. 
For bad roads, the driver has a special 
switch on the dash that gives him an extra 
two inches of ground clearance. 

The 300 SEL 6.3 will sell for about 
$14,000. Mercedes-Benz thinks there are 
enough very rich men in the world who 
want the joy of driving a truly high-per- 
formance car without giving up any lux- 
ury. It is for them that this car was 
placed in production. As for you and 
me— well, we can dream, can't we? Or 
we can turn to the "220"-at $4,360. HH 



Cnr 



New armored vest stops 
.30-caliber bullets 

The protective area of this 
armored vest, worn by an air 
crewman (top), is made of 
boron carbide, the second- 
hardest man-made material 
and the lightest armor able 
to stop .30-caIiber bullets. 
Its shielding power is shown 
(lower photo) as a bullet, 
moving at 2,700 feet per sec- 
ond, strikes the vest. The 
bullet's copper jacket strips 
off, and its steel core cracks. 
Boron-carbide armor, devel- 
oped by the Norton Co., is 
also used in helicopters. 




Automatic wash-and-dry laundry for airplanes 

Resembling the familiar automatic car wash, this huge 
laundromat for planes was recently installed by Air France 
at Orly Airport near Paris. Giant Boeing 707 jets, like the 
one above, are pulled through on electromagnetic rails as 
men on elevated platforms (top) monitor the spraying. 
Washing and drying the big jet takes 45 minutes. 



Motor tricycle gives 
more stability 

An articulated three- 
wheel scooter (close-up, 
left) is more stable and 
easier to ride than a two- 
wheeler, claims its British 
inventor, George Wallis. 
You can stop with your 
feet on the toeboards. A 
simple tubular frame is 
hinged to the power 
"chassis" by two ball 
joints. Another version of 
the Wallis machine is 
shown in photo at far left. 
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New Ideas 
from the 
Inventors 

DRAWINGS BY WILLIAM CASTIMORE 

Trunk box rides in or out. De- 
signed to tote extra luggage 
when needed, this recently 
patented carrier would be at- 
tached by shackle hinges to 
the floor of a car trunk. Swung 
outward to rest against the 
bumper, it would form a car- 
go-carrying extension. When 
the extra space wasn't needed, 
the box could be flopped over 
into the trunk, opened from 
the other side, and the space 
used for storage like that of 
any standard car trunk. 




Waves power bilge pump. Tossed over the 
side of a moored or anchored boat, this 
pump would use the motion of the water to 
keep the bilge dry. A large disk on the sub- 
merged unit would stabilize it while a ball- 
type float projecting from the top would 
move much more freely. The diff'erence in 
movement between ball and stabilized pump 
body would produce pumping action. 
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Rod locks gun chamber. Looped at one end 
to take a padlock, this bent rod would not 
only prevent pulling a gun's trigger acci- 
dentally, but would also block and lock the 
chamber. Inserted full length, just short of 
the firing pin, the straight end of the rod 
would extend into the bullet chamber 
aligned with the barrel, and thus keep a 
bullet from moving into firing position. 



Copyrighted material 



Spread tabs clinch nail. Drive this two-part 
nail, and tabs folded inward on the outer 
shell and lying flush with the nail body 
would travel through joined members. Set- 
ting the inner part with a punch would oi>en 
the tabs, forcing them up and flaring them 
out, to effectively lock in the forward part 
of the nail and prevent loosening. 



Umbrella light lights table. A fluorescent tube 
high in the shaft of a patio or beach umbrella 
would put light where you wanted it for 
after-dark outdoor dining or geunes. Metal 
ribs or a decorative patterned grillwork 
would protect the glass tube. Its light would 
be shaded and at the same time reflected 
downward by the overhanging lunbrella. 





Hinged ship flexes in waves. The effective 
length of a cargo ship may be limited by the 
ability of the hull to withstand bending 
stresses that lift one section more than an- 



other. This hinged coupling would let sec- 
tions adjust to wave motion with little strain. 
Ballast tanks in both of the sections would 
compensate for unequal loads. 



The following patents have been granted on these inven- 
tions: Spare trunk— iVo. 3,365.084 to J. D. Fernicola, 
Centreville, Md.; Wave pump— No. 3,362,336 to Robert 
S. Kafka. Maitland, Fla.; Gun lock-No. 3.368,297 to 
Morgan E. Lentz. Rutherford, N.J.: Clinching nail— No. 
3,368,446 to C. A. Glenn, West Hartford, Conn.: 
Lighted umbrella— No. 3,313.929 to E. L. Schiavone, 



Silver Spring. Md.; Ship coupling-No. 3,370,564 to 
G. Archer and K. E. Schoenherr, Washington, D.C. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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Self-Leveling Headlights 

Glue Beams to the 



Regardless of load, braking, 
or acceleration, your headlights 
will stay dead on target 

By DAVID SCOTT/PS European Editor 

European cars may soon appear with* 
a simple self-leveling headlight system 
that holds the beams on the road regard- 
less of trunk load or back-seat passen- 
gers. The beams stay dead on, even if 
you nose-dive on braking or squat on a 
hurried takeoff. 

Citroen has had self-leveling lights in- 
tegrated with its complex hydro-pneu- 
matic suspension for several years. But 
the new system could put this antiglare 
safety feature on any car. Designed by 
Pat Martin, inventor of steerable head- 
lights [PS, Feb.], the rig would cost 
only a few dollars factory-installed. 

Martin's scheme calls for measuring 
trunk and rear-seat load with spring 
scales, and tilting the lights down to 
correct for squat. Trunk and rear seat 
are pivoted at rear, with the load carried 
on springs at the front end. Bell-crank 
levers react to load variations and pull 
wires according to position. Tandem rear- 
seat levers operate the individual wires 



that angle each of the lights separately. 

The cunning bit. These levers both add 
and subtract. They integrate two vari- 
ables—trunk and seat weights. 

Each is a lever fulcrumed on a lever. 
Pivoted at the base of the bell crank on 
the tunnel is a secondary arm to which 
the trunk wire is tied. The wire rimning 
to the lights is connected just above the 
lower pivot. 

Thus, the movement of the headlight 
wire is controlled by both tnmk and 
seat bell cranks, but independently with 
a differential action. This is because the 
trunk-wire attachment point on the com- 
pound lever is close to the main pivot 
on top, so any movement of the seat 
lever has little effect on the height signal 
from the trunk lever. 

The real crafty stuff is in the head- 
light units themselves. For each one, the 
tilting linkage operates through a pendu- 
lum that swings the beam down when 
you accelerate, up when you brake. 

The 2 V2 -pound suspended weight— the 
only link with the light— is hung from a 
longitudinal slide. The wire signal from 
the car's rear moves the slide horizon- 
tally, and this travel is passed on to the 
light from the top of the pendulum. 

Thus the pendulum is a variable refer- 



Linked at top to a pendulum and pivoted on 
the sides, the self-leveling sealed-beam head- 
light tilts under the push of a fingertip. But 
the dashpot resists uncontrolled movement. 
Up-and-down headlight swing is eight degrees. 



Calibrated springs support the front of the trunk deck, 
which is pivoted in the back and bears against the roller 
on a bell-crank lever with two short arms that pull on 
piano-type wires. The front corners of the deck are 
steadied by blocks of foam plastic. 



Self-leveling headlights are set in nor- 
mal position on Pat Martin's Morris 
1100. They're paired, here, with fixed 
sealed-beams on the inside. A special 
switch permits instant change-over 
from one set to the other for compari- 
son tests. At right, the self-leveling 
headlight is disconnected from its 
pivot. A pendulum assembly receives 
a static-load signal from the rear slides 
and adjusts itself accordingly. 




ence point for the whole self-leveling 
system. Its fore and aft position for 
static control of the beam is fixed by the 
car's load. And from this position, it re- 
sponds to inertia for dynamic control. 

Enlisting gravity. The pendulum is also 
affected by gravity to tilt the light on 
hills. When you climb, the beam dips, 
compensating for tail-end sag caused by 



the rearward shift of the car's center of 
gravity. Or the beam rises on a descent. 
A dashpot coupled to the pendulum pre- 
vents oscillation or over-correction. 

Britain's Road Research Laboratory 
checked out Martin's system and gave it 
high marks. For details, write Fred 
Bauer, Intercontinental Aviation Ser- 
vices, Box 1704, Beverly Hills, Calif. 



Compound levers under the rear seat integrate the 
weight on the cushion with the load in the trunk, and sig- 
nal the sum to the headlights, which tilt accordingly. The 
corner spring is combined with a dashpot damper to 
prevent jouncing of the framework beneath the cushion. 



Graduated screen in Martin's garage easily 
checks headlight correction under load changes 
and sharp braking. Horizontal lines on screen 
are three inches apart, and each equals a one- 
degree angle when car is 15 feet from screen. 





Noses go to work for GM 

GM's Research Laboratories have many 
instruments at their disposal, but recently 
discovered they had no way of measuring 
diesel-exhaust odor. So they put the human 
nose to work, in this "sniff mask" demon- 
strated by Dr. Gerald J. Barnes. 



Bike steers like a car 

This youngster is riding high on a bike 
called— naturally— The Wheel, which was 
marketed recently by Huffy. The steering 
wheel turns the front wheel clear around. 
The bike also has a lever brake and a chain 
guard that looks like exhaust pipes. 




Safety items to protect auto riders 

Two Japanese-developed safety devices 
cushion passengers in the event of a col- 
lision. Nylon nets (above), placed in front of 
and behind the driver's seat, are said to 
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keep the driver from being thrown backward, 
or forward through the windshield. Another 
device is a bag that fills with freon gas in 
1/50 second. The shock of a collision opens 
electrical circuits that cause the polyethylene 
bag to inflate to form a safety cushion. 



Cci 




PICTURE NEWS 




*iper Cub is shown as it comes to a safe landing on cabin roof of speeding houseboat. 

ingine power turns a houseboat 
nto a tiny flattop 

A houseboat with a "landing strip"? 
lounds impossible, but Thunderbird Pred- 
icts proved it could be done. The 
ompany mounted three 200-hp. Mercury 
tern-drive engines on their Drift-R-Cruz 
o that it could build up a 40-m.p.h. speed 
-enough to enable a lightplane to take off 
photo at right) and land. The speed is 
ufficient to allow the Piper to become air- 
orne almost at once. It also equals the 
ilane's landing speed. 






Electric shopping cart has 
a built-in push 

William G. Waggoner of Sac- 
ramento, Calif., designed this 
cart (left) to make shopping 
easy all the way home. He at- 
tached a basket to his electric 
golf cart to get the unusual 
shopping aid. The back of the 
basket is supported by pipe legs 
that sit astride the frame. One 
thumbscrew holds it in place. 
Now if he can only turn a shop- 
ping wagon into a golf cart. . . 
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PERSONAL-USE REPORT: 
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Combination wrench-screwdriver (on log) comes with 
saw, is used to remove cover for access to engine. 



By V. LEE OERTL 

PHOTOS BY RALPH POOL! 



|f you think you've seen everything i: 
compact chain saws, wait until you ge 
your hands on McCulloch's new Powei 
Mac 6. Billed as the "world's lightes 
chain saw," this supercompact 6V2-pounc 
er (weight without cutting bar) can evei 
be used occasionally on heavyweigh 
wood-cutting chores. 

I tested one recently on an oak-studde< 
ranch deep in Malibu Canyon, Cali; 
After putting the saw through its pace 
on all types of cutting jobs, I can repor 
that it cut with the ease you usually fini 
only in bigger saws. But there is a dil 
ference. This one does it with a lot les 
strain on your arms. 

Five-point test. Since oak is a challeng 
to any saw, the site offered a first-class op 
portunity for the saw to prove itself, 
concentrated on the points that are mos 
important to the occasional chain-sa\ 
user. Here's what I found: ' 

• Starting. A relatively short, shar] 



In fast one-hand start, chain is already in motion Sturdy pair of handles gives operator safety whe 
and the engine started before the rope is out. making overhead cuts. Saw stays where it's heic 




tug on the rope revved up the rig on the 
first pull every time. Surprisingly, after 
the first start the choke is seldom need- 
ed. Compression is excellent in this little 
1 .96-cubic-inch two-cycle engine; you can 
actually feel the torque as the engine 
kicks over. 

• Balance. The Power-Mac 6 feels right 
in your hand. The appliance-type han- 
dle, built over the saw's center of gravity, 
gives both safety and leverage. To prove 
it, I held the saw out at arm's length and 
opened and closed ihe throttle rapidly sev- 
eral times. Torque motion was in a 
straight-up lift; this is a real aid to the 
user as straight cuts are more easily start- 
ed when there is no sideways torque to 
contend with. 

• Cutting power. Whether slicing a 
12-inch log into fireplace-size pieces, trim- 
ming four-inch dead limbs, or clearing out 
underbrush, the saw chewed away furi- 
ously. Cuts were clean, quick, and easy. 
One reason is the extra-narrow cutting 
chain. The hooded teeth on it are only 
about a quarter-inch wide. The smaller 
width means less friction surface under 
the blade. And as long as you maintain 
a full-throttle grip, the blade never hesi- 
tates. If r.p.m. falls off, the chain grabs 
and kills the motor. Restart is quick; a 
short tug on the rope gets it going again 
and in seconds your cut is completed. 

• Noise level. From past experience 
with chain saws I've learned that in order 
to maintain lugging power, most are de- 
signed so that the engine will run at peak 
r.p.m. And high r.p.m. is noisy. Evaluat- 
ing a tool's noise level can only be done 
by comparison. The Mac 6 makes just 
slightly more noise than my gasoline-pow- 
ered lawn mower. Happily, it lacks the 
screeching whine and loud roar I've found 
in other compact saws. If you live in a 

[Continued on pufje 209] 

It gets into spots bigger saws can't. Here, small 
size permits trimming dead limb close to ground. 




Light weight (eight pounds, five ounces with cut- 
ting bar and chain) permits one-hand trimming. 








Looking more like a carving knife than a chain saw, 
Mac 6 cuts through a 12-inch oak log in seconds. 

Rugged test proved that little unit can rip quickly 
through big logs without hesitation or hang-up. 





Enthusiastic crowd of 80,000 watch as John Surtees (Cooper-Maserati) hotly pursues Lorenzo Bi 

U.S. GRAND PRIX 

... road racing at its very best 



Now you can see the world's 
fastest road-racing cars in 
America— at Watkins Glen 



'hat will draw 80,000 enthusiastic 
spectators to a little town in the 
Finger Lakes region of New York State, 
on Sunday, Oct. 6? The U.S. Grand Prix 
at Watkins Glen— one of the 11 events in 
By JAN P. NORBYE / PS Automotive Editor the international Grand Prix series. 




Lotus-Ford Type 49. shown above, is the leading 
combination in Grand Prix races this year. The 
monocoque body ends in front of the engine, which 
carries the entire suspension and drive train. All 
parts are machined with watchmaker's accuracy 
and given a jewel-like finish. 
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rrari) during an earlier event at Watkins Glen. Hilly countryside provides spectators with fine view. 



And what is the attraction of Grand 
Prix racing? It's not sheer speed, for 
oval-track stock cars hit higher averages. 
It offers nothing like the special thrills of 
drag racing. Grand Prix racing generates 
an excitement all its own. I think it has 
to do with the real country-road type of 
driving. Drivers must exercise the most 
precise judgment on brake points, shift 
points, and the fastest line through a va- 
riety of turns. These are skills you don't 
need at Indy or Daytona. In a field of 
over 20 cars, traffic is dense enough for a 
lot of hairy passing situations. And once 



you learn to recognize each car and its 
driver, you quickly get caught up in the 
tension that surrounds the racing scene. 

Grand Prix drivers are generally held 
to be the best in the world. They race 
against each other all the time— and they 
trust each other. But competition is fierce 
and they are all out to win. 

The 400-hp., single-seater racing cars 
are restricted to a minimum weight of 
1,100 pounds and a maximum engine size 
of 183 cubic inches without superchargers; 
must have a reverse gear and self-starter; 
run on 100/130-octane aviation gasoline. 

Continued 





Wedge-shaped engine cover deflects airflow over the tail and reduces 
high-speed lift, while stub wings on the nose keep the front wheels 
firmly on the ground. At right: the Cosworth-Ford V-8, with four over- 
head camshafts, four valves per cylinder, and electronic ignition. 




The winner of a Grand Prix race is 
awarded nine points towards the world's 
championship, second man gets six, third 
man four, fourth man three, fifth man 
two, and sixth man one point. At the end 
of the season, each driver counts up the 
points gained in his best nine races out 
of 11 events: the Grand Prix of South 
Africa, Monaco, Holland, Belgium, 
France, Germany, Great Britain, Canada, 
Italy, U. S., and Mexico. 

Last year, Denis Hulme got the world 
champion title with 51 points, followed 
by Jack Brabham with 46. Both were 
driving Brabham cars with Australian- 
built Repco V-8 engines. This year, Gra- 
ham Hill, who drives a Lotus, leads on 
points after six races followed by Denis 
Hulme (Brabham) , Jackie Stewart (Ma- 
tra), and Bruce McLaren (McLaren). 
The U. S. Grand Prix could be vital in 
deciding this year's championship. 

The Watkins Glen race lasts only about 
two hours (the minimum duration for a 
Grand Prix event) but there are three 
full days of activity at the track. Practice 
begins on Friday before the race that takes 
place on Sunday; Saturday is also a prac- 
tice day. And the man with the fastest 
car in practice gets the best starting 
position. 

Practice isn't so important for the 
drivers, but is mainly to let the engineers 
adjust the carburetors just right, set the 
springs, and make sure the gearing is the 
best possible for the course. 

The slowest turn, right before the pit 
straight, can be taken at about 45 m.p.h., 
which means second gear (even first for 
some) . At the end of the long straight 
that follows, the fastest cars reach 175 
m.p.h. in top gear. Then they have to 
brake and downshift for a long loop, 
downhill, with no banking, before build- 
ing up speed again for the very fast 




Latest version of Repco V-8 used in Brabham cars 
has four overhead camshafts and four valves per 
cylinder. Engine weight is only 368 pounds. 




Ferrari's famous V-12 has four overhead camshafts 
and three valves for each cylinder, Lucas fuel injec- 
tion, and Marelli electronic ignition. 

bends on the way back to the beginning. 

Last year's race was won by the late 
great Jimmy Clark in a Ford-powered 
Lotus at an average speed of 120.95 m.p.h., 
a fantastic performance for 108 laps of 
the tricky 2.36-mile circuit. 

How the '68 U. S. Grand Prix shapes 
up, including the drivers you can expect 
to see in action, is shown at right. 




AAR (All American Racers] 
build Dan Gurney's Eagl^ 
cars in small but moderr 
factory in England, showrj 
at left. The chassis in fore 
ground is basically the 
same as the Eagles thai 
finished first and seconc 
at the Indianapolis 50C 
this year. They were drivi 
en by Bobby Unser anc 
Dan Gurney. 
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BRM V-12 differs from normal practice in having 
exhaust pipes between the banks and a separate 
intake manifold on each side of the engine. 



Most-recent modification on the Lotus-Ford is an oil 

tank straddling the gearbox, with an oil radiator 
exposed to the airstream on top. 




Honda V-12 has 90-degree V (against 60 for Ferrari, 
Eagle, BRM, and Matra) and a roller-bearing crank- 
shaft derived from motorcycle practice. 



Matra V-12 is a real showpiece with four overhead 
camshafts and four valves per cylinder. Intake 
ports go straight down through the cylinder head. 



Make Engine Power @ r.p.m. Weight Tires 

Lotus Cosworth-Ford V-8 410 @ 9,000... 1,107.. Firestone 

Brabham Repco V-8 400 @ 8,800 1,130 Goodyear 

Eagle Gurney-Westlake V-12 .415 @ 10.000 1,162 Goodyear 

BRM BRM V-12 375 @ 9,750... 1,220 . Dunlop 

Matra Matra V-12 400 @ 10,000. 1,205 Dunlop 

McLaren Cosworth-Ford V-8 410 @ 9,000 .. 1,135. Goodyear. 

Ferrari Ferrari V-12 420 @ 10,500. 1,1 16.. Firestone. 

Honda Honda V-12 440 @ 11.000 1,140 . Firestone 

Cooper BRM V-12 375 @ 9,750 . 1,175 . Firestone 



Drivers 

Graham Hill, Mario Andretti 
Jack Brabham, Jochen Rindt 
Dan Gurney, Ron Bucknum 
.Pedro Rodriguez, Richard Attwood 
Jackie Stewart, Jean-Pierre Beltoise 
Denny Hulme, Bruce McLaren 
Chris Amon, Jacky Ickx 
John Surtees 
Brian Redman, Jo Siffert 



Thousands of racegoers 

camp in the infield of Wat- 
kins Glen race track, some 
in tents, others in camper 
trucks or mobile homes. 
For a few days it looks as 
if a city has sprung up. For 
information, write Watkins 
Glen Grand Prix Corp., 
Watkins Glen, N. Y. 14891 
or call (607)535-2500 or 
(607)535-4300. 
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Mew 

Catalytic 

Heater 

Uses 

Propane 





Here's a safe, flameless outdoor 
heater to make outdoor living 
comfortable all the year round 

By HERBERT SHULDINER 



^^ampers who prefer the convenience of 
LP-gas fuel over liquid gas can now round 
out their collection of camping gear with 
a propane catalytic heater that offers safe 
and effective heat for the outdoorsman. 

The new BernzOmatic catalytic heater 
is safe to light inside a tent or camper, or 
on a boat. You don't have to prime the 
head, so there's no flare-up when you ig- 
nite it. You start it up by turning the 
combination on-ofT/ heat-control knob and 
holding a match in front of the platinum- 
impregnated head. 
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BernzOmatic's catalytic heater (extreme right) puts out up to 
7,000 BTUs. Cutaway drawing (left) shows how fuel travels from 
cylinder (1) through valve (2) and fuel line (3) to a head (5) made 
of a platinum-impregnated fiber. Heater carries spare cylinder (4). 



It takes about 15 seconds to get going. 
Then, almost immediately, the heater 
achieves full efficiency with an output 
that ranges from 1,000 to 7,000 BTUs, 
depending on how much fuel you feed. It 
is smokeless and odor-free. 

The heater will keep an outdoorsman 
cozy at temperatures down to minus 25 
degrees F. It consumes fuel from the 
same type of cylinders you use on a pro- 
pane torch, but can be fed from a bulk 
tank (with an optional adapter kit). It 
will operate for three to 18 hours on a sin- 
gle cylinder, depending on the tempera- 
ture setting. There is space inside it for 
the cylinder in use and a spare. 

With the adapter kit, you can hook up 
the heater to a bulk tank with a whole 
system of propane-burning devices— keep i 
everybody warm, do your cooking, and' 
run a lantern, all at the same time. 

Like other catalytic heaters, the new 
BernzOmatic is extremely productive of 
heat because it loses almost no energy 
as light. Practically all the energy 
produced by the oxidation of the propane 
fuel is turned into radiant heat. 

Although the heater puts out an aston- 
[Continued on page 212] 
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Rout-About 

Is a 

Shaper, Too 



By GEORGE DANIELS 



he latest accessory for Stan- 
r*s little Rout-About router 
a kit that converts it to a 
aper in less than two min- 
is. It's worked with a cute 
nmick— the metal carrying 
3e doubles as a small shaper 
3le. 

The mounting screws (whidi 
the threaded holes in the 
se of any Rout- About) auto- 
itically center the cutter 
Eift in the table's cutter hole, 
jpth of cut is adjusted sim- 
^ by moving the router body 
or down with its built-in 
iral adjustment. Clamps are 
3 easiest way to mount the 
aper; for permanent installa- 
m it can be screwed through 
les that are provided in the 
aper base. 

The big advantage of owning 
shaper is that in precision 
►rk you can get greater ac- 
racy than with a hand-held 
d1. Example: You can make 
)ldings from thin stock on 
lich it would be difficult to 
ide a router. 

And the shaper kit's porta- 
ity lets you bring this versa- 
ity to outside jobs; hurried 
ps back to the shop to a fixed 
3l to make a cut or two are 
minated. 

If you already own a Rout- 
)out, you can pick up just the 
2.50 conversion kit. The 
mplete kit is $44.95. 




You mount it under the cutter-bit hole with screws, as in top photo. 
Two small C clamps hold the base securely, yet keep the tool porta- 
ble. When shaping narrow moldings or grooving thin stock (above, 
left), a scrap of wood clamped to the base insures that stock will 
slide snugly against fence. For edge-grooving (above, right), guide 
fence is positioned so that bit cuts groove where it's wanted. 



\ 4^ 




trj HOLD- DOWN 
SHAPED PGR 
'^i SLIOHT 
pi PCE-SSURE 

1^ CUTTER BIT 



TABLE 



Temporary hold-down (black 
triangle) is used to work bot- 
tom edge of irregularly shaped 
stock. Sheet metal is bent 
(sketch) to suit workpiece. 
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Gus Discovers 
a Secret Mileage 
Ingredient 



By MARTIN BUNN 




Stan grabbed the rr 
crophone in Heck's w 
gon as Gus steered h 
irate customer aside. 



When the bakeryman decided he had to save gas— 
Gus had to figure out how to save a customer 



p you realize how much I spend on 
gas?" Lou Heck asked Gus Wil- 
son aggressively. 

"I've got a pretty good idea, Lou. You 
buy most of it right here at the Model 
Garage," Gus replied with a twinkle. 
"And at a volume discount." 

Gus also knew that the slightly built, 
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fortyish man— owner and operator of 
Heck's Homestyle Bakery Products- 
knew, too, probably to the penny. Those 
cold blue eyes behind steel-rimmed 
glasses kept a close watch on the expense 
records, to make sure that his eight light 
delivery trucks were an efficient and profit- 
able part of his operation. With Lou 



Cn: 




ILLUSTRATION BY RAY QUIGLEY 



Heck, gas mileage was close to being an 
obsession. 

"Volume discount, sure. But with gas 
consumption, I've had it clear up to 
here." Heck gestured across his Adam's 
apple. "Like I was telling my boys, the 
four new trucks in my fleet are off an 
average of 2.4 miles per gallon compared 
to the older ones, and this wagon, why, 
it's awful." 

Heck pointed in the direction of a 
sleek new Ford station wagon he used 
for personal transportation and special 
deliveries. 

"Well, let's have a look at it, Lou." 



"Actually, Gus, this car should be in 
perfect tune." Heck eyed Gus carefully. 
"I just had my first dealer-warranty serv- 
ice, and I'll be turning it over to you for 
maintenance from now on." 

Before Gus could ask the purpose of 
the visit, Heck scurried to the rear of 
the wagon, opened the tailgate, removed 
a brown shipping carton and plunked it 
on the bench. 

"I want you to put these on. Like I 
was telling my boys, they'll save a mint 
on gas. As soon as I calculate the cost-to- 
savings ratio, we'll probably install them 
on the trucks, too." 

Gus recognized most of the things 
Heck fondly sorted through— among them 
a set of shiny chrome so-called fire-injec- 
tors, special carburetor jets, a cylindrical 
gadget supposed to increase spark intensi- 
ty, and a "fuel-pressure regulator." 

"Very conservatively, these items 
should double my mileage." Heck's thin 
lips curled with satisfaction as he waved 
a fistful of gaudy brochures boldly pro- 
claiming: "Save Gas!" in Gus's face. "I'll 
radio one of the boys to pick me up and 
you can put 'em on." 

"Lou, you're a good customer, and I 
don't know quite how to put this, but 
I can't install these for you." 

"What do you mean, you can't install 
them?" Heck slammed the carton lid 
shut. "Cost you too much gas business, 
huh?" 

"As hard as it is to satisfy customers 
with gas mileage these days, if I thought 
these accessories would help, I'd be sell- 
ing them myself. But it's been pretty well 
established that on a properly tuned car, 
they don't. If you waint to talk about 
mileage . . ." 

"Forget it, Gus," Heck said curtly. "I'll 
put them on myself." 

Monday morning was cool, and so was 

Heck's greeting to Gus as he eased up 
to the pumps. 

"Fill 'er with regular this time. Like 
I was telling the boys this morning, I 
shouldn't be needing high test any more. 
And be careful to just fill it to the brim. 
I want to keep a careful record of the 
mileage." 

Gus figured it would be well to keep 
his mouth shut as Heck methodically en- 

Continued 
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tered the figures into a pocket notebook. 

"Shouldn't be stopping as often now." 
Heck floorboarded the powerful machine 
as he drove oft. 

Watching the wagon rocket down the 
street, Gus was hardly aware that one 
of Heck's shiny delivery trucks had eased 
up to the pumps for a daily fill. 

"Morning, Mr. Wilson," young Mike 
McGlenn greeted Gus, a grin on his big, 
freckled face. "Boss bugging you about 
gas mileage?** 

"Sure is." Gus's grim face relaxed a 
bit. "If I could just get him to under- 




trucks stopped in, it reminded Gus oi the 
strained relations. 

"Stan, take over," Gus told his assist- 
ant one morning. 'Tm going down to tbe 
diner for coffee and a doughnut." 

"Something bugging you, Gus?" 

"Stan, it's just not right when good 
customers are cold the way Lmi Heck 
has been." 

This was just about the time Hedk 
stopped in at the diner for a coffee break. 
Gus spotted him down at the end of the 
long counter. 

"Morning, Lou." Gus 
forced a big smile as he 
eased onto a stooL 'Td like 



'I live around here— couldn't we terrify 
some other neighborhood?" 



to 



stand that he's not going to get mileage 
like he got with the stick-six hardtop he 
traded on that big wagon. It's just not 
in the book." 

**Well, he's going to get it now. He told 
us so this morning," Mike replied. "I've 
got to get on my route. Fill the truck, 
and, oh, give me two gallons in this can 
for my— ah— scooter. I'll pay cash for 
that" 

Heck was back on premium the next 
fill but Gus carefully avoided mentioning 
the fact 

As the days passed, it did seem that 
Lou Heck wasn't coming by as often for 
gas, but Gus passed it off, figuring that 
what with being so abrupt with the guy, 
maybe he was lucky Heck was coming 
in at all. And after all, he was doing 
the usual business with Heck's delivery 
trucks and, besides that, regularly pick- 
ing up can sales from their youthful 
drivers for their boats and scooters. 

Each time one of Heck's neatly lettered 



"You needn't ask. I was 
just heading over to tell 
you the great news." Hec^s 
face lit up. "Fluctuates, 
mind you, but would you 
believe 22.7 miles per gal- 
Ion? Did you hear that! 
Lots of town driving, too." 

Gus heard, but his first 
thought was that Heck was 
either lying or had miscal- 
culated somehow. 

"Yep," Heck continued, 
"just completed the figures 
on 2,000 miles. But that gas you sell is 
lousy. Car pings." 

All Gus could do was act pleased with 
Heck's superb mileage and offer to check 
the gas complaint. 

"Fine. Drop me off at the plant You 
drive it to the shop and check it over. 
But you mess up my little gold mine in 
the process and you've had it." 

The big engine did ping a bit on ac- 
celeration. Probably a slight timing ad- 
justment would fix it, Gus figured. 

But the timing proved almost perfect, 
as did the tune of the entire engine. Gus 
spent an extra long time on the engine, 
including checking out the gadgets Heck 
had added. 

Gus road-tested the car again and 
finally, back at the Model Garage, re- 
tarded the spark slightly to eliminate the 
spark knock entirely. 

"Hey, you still in the gas business?" 
Mike McGlenn and another Heck driver 
stood in the open front door. 
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Gus closed the hood and walked to- 
ward the pumps with the young men. 

"You working on Mr. Heck's wagon 
again?" Mike asked casually. 

"Your boss thinks I've been giving him 
bad gas. Need gas for your scooter this 
trip, Mike?" 

"No, not this time, I guess." 

"How about you, Tom?" Gus turned 
to the other driver. 

"Well ... no. I'll be docking my boat 
for the season, I guess." 

"Gus, you fixed the ping." Heck was 
his old, friendly self again, in for his 
first fill after Gus had worked on the 
wagon. Whipping out his notebook and 
slide rule, he checked the odometer 
and watched the gallonage wheels tumble 
to a halt as Gus topped the tank. 

"What are you trying to pull?" Sud- 
denly Heck's eyes narrowed. "My mile- 
age is back to what it was before I put 
the gas-savers on!" 

"But Lou, I . . ." 

"But, nothing. You put my acces- 
sories back this instant or you're through 
with Heck's Bakery Products! Why, I'll 
be a laughing stock with my boys!" 

"Take it easy, Lou." Gus calmly 
opened the hood. "See, all your gadgets 
are there. But I think you just gave me 
the clincher about what happened to your 
mileage. Will you let me use the radio 
to call your office?" 

"Humph! Go ahead. Use the radio." 

Gus motioned to Stan. The pair ex- 
changed a few muffled words. Then Stan 
grabbed the microphone in Heck's wagon 
as Gus steered his irate customer aside. 



"The dispatcher says Mike doesn't 
own a scooter, Gus," Stan called out, 
hanging up the mike. "And Tom hasn't 
got a boat." 

"What is all this nonsense?" Heck de- 
manded. 

"It means"— Gus was stoking his pipe, 
a triumphant gleam in his eye— "you 
should have installed one more accessory 
—a locking gas cap." 

"Nobody was stealing my gas. It was 
Hke . . ." 

"Like somebody was secretly adding 
two gallons of gas to your tank each day, 
starting when you put on the gadgets. 
They knew the game was up the day I 
worked on the spark knock." 

"One of my employees? Tell me who 
it was and I'll fire him!" 

"Calm down, Lou. You're going to be 
awfully shorthanded if you do. All eight 
of your drivers were in on the plot." 

"But how-why?" 

"Well, the way I figure it, they got 
pretty tired of hearing you go on and on 
about gas mileage, and they figured 
they'd— well, teach you a lesson. I started 
to suspect something fishy with all your 
drivers wanting two gallons of gas in a 
can. They were buying regular, which 
was why your wagon pinged. But they 
were just needling you, Lou." 

Heck seemed to be cooling down a bit. 
"You mean I shouldn't take disciplinary 
action?" 

Gus grinned, "Well, they were paying 
for it out of their own pockets— and I 
don't know how you could have gotten 
two gallons a day any cheaper than 
that." HU 



Stopping scale from 
driver's seat 

Chevrolet engineers 
rigged this demonstra- 
tion of how far your 
car would go before it 
halted, if you wanted 
to make a panic stop at 
the moment the pic- 
ture was taken. The 
closest sign is where 
you'd stop if you were 
doing 30 m.p.h.— 69 to 
•78 feet. Farthest stop- 
ping distance is 228-268 feet. Other stopping 
distances are 108-124 feet at 40 m.p.h., 160- 




186 at 50 m.p.h. Distances are calculated 
for braking on dry, level pavement. 
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IMPROVE YOUR HOME 



BEGINNING HERE: 

44 Pages of 
Home 

Improvements 

With Many, Many 
Problem-Solving, 
Money-Saving 
IDEAS 



• • • 



10 Pages of 

New Products 

• • • 

HOW TO: 

• Put Windows in 
the Roof 

• Build a Learning Center 
for Your Family 

• Use the Latest in 
Wall Paneling 

• Panel a Door to Match 

• Put Movable Walls in 
a Basement 

• Fasten Anything to Concrete 

• Use New Ferro-Cement 
for Useful Projects 

PLUS good storage ideas 




Banish gloom from a hallway. Skylights may 
be the only way to bring natural light into 
an interior hall. For a gabled room, use a 
light shaft as shown on the following pages. 



WINDOWS 




THE ROOF: 

exciting 
way 
to remodel 

By A. M. WATKINS 
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Look at the stars? That's an added advantage of 
placing a skylight in an attic room. Or you can spy 
on the moon when it's in the right position. By day, 
of course, you get lots of extra light in the room. 



Save wall space by installing a skylight in roof or 
ceiling of a kitchen and you can reserve the wall 
space for cabinets. Open the dome and you have a 
natural exit for cooking fumes and kitchen heat. 



Dormers are no longer the only way to 
bring air and light into an attic room. 
You can now use one of the new skylights 
—and get the same light and air much 
more easily and cheaply. 

And here's another remodeling fact that 
may be a surprise: You can even use a 
skylight these days to help illuminate 
first-floor rooms in a ranch house. You do 
it by running a light shaft down through 
the attic to the first-floor ceiling. A new 
roof dome can be the solution to your light 
and air problems. 

Skylight domes are a natural way of 
letting stale air, smoke from a party, or 
hot humid summer air escape from a 
house. You can hurry along the escape of 
smoke and hot air by installing a dome 
with a built-in exhaust fan— a fine idea, 
too, for kitchen or bath. 



The new skylights are, in effect, roof 
window units made with a rugged acrylic 
plastic that's 15 to 20 times stronger than 
glass. The material won't fade or discolor 
in the hot sun. 

Some skylights are sealed, but others 
are made to open. A screen is a standard 
accessory to keep out insects when the 
unit is open. 

The skylights come with clear, colored, 
or white translucent plastic. Some have a 
double layer of plastic with dead air space 
between to cut heat loss and prevent con- 
densation. 

White and colored models reduce sun 
heat. Clear plastic lets you see the stars. 

Prices range from about $35 for the 
smallest (16 by 24 inches) to about $175 
for one 48 by 48. Models that open for 

Continued 
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News about roof domes: Light can shine down the shaft 
into first-floor rooms 




A light shaft down through the attic makes 
it possible to use a roof dome to help il 
luminate the interior of a ranch house. In 
most cases, the skylight can be put in the 
roof directly over the ceiling location de- 
sired and the shaft run straight down, as 
in sketch above. Other ways to do it are 
shown in drawings at right. 





Two adjoining rooms can each get illumination from a single skylight 
if you install splayed shaft to straddle partition as in above drawing. 



Splayed light shaft lets illumination spread over a larger area inside 
the house. As sketches below show, you can use this type for either 
a pitched or a flat roof. In the two photos at left you see how an 
actual installation was made. Line shaft with gypsum board, tape 
joints, and finish in the usual way. Paint wallboard to match ceiling 
and you'll hardly notice that there's a shaft opening overhead. 




ventilation of the room run from about $85 to $225. 

Generally sold by lumberyards, skylights are made by 
many companies. Among them are: 

American Cyanamid, Building Products Div., Box 350, 
Wakefield, Mass. 01880; APC Corp., 179 Goffle Rd., 
Hawthorne, N.J.; Bohem Mfg. Co., Lancaster Ave., Rose- 
mont. Pa.; Hillsdale Industries, Industrial Park, Hillsdale, 
Mich. 49242; Naturalite, Inc., 3233 W. Kingsley Rd., Gar- 
land, Tex.; Ray Mar, Inc., Box 20499, 2616 Andjon Dr., 
Dallas, Tex. 75238; Ventarama Skylight Corp., 174 Main 
St., Port Washington, N.Y. 11050. HE 




A dome can sub for a dormer, as in this case. There was already a 
dormer and no space for another one because of an intersecting roof. 

Some skylights open for ventilation, like the spring-loaded model below. 
It opens when you tug on pull chain. For another, you use a hooked 
pole to open or close the latch. Still others are operated electrically. 





Flat or shed roof? Three skylights 
at top are typical of those you can 
install. They come in clear, col- 
ored, and white translucent plastic. 
All are sealed units with integral 
flashing to go under roofing. A 
built-in fan is part of one skylight 
(fourth from top), designed for in- 
stallation on a sloping roof. The 
fan is a good idea over kitchen 
or bath areas. Combination win- 
dow-and-door unit (bottom photo) 
is the answer if you want access 
to a flat roof as well as light. It 
also provides ventilation when 
opened up as shown in the photo. 
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How to Use 6 New 
Home-Improvement 




First step in preparing for insertion of new window the opening with a brush or vacuum cleaner, cord 
is removal of inside stops (photo, left). Next, sash pulleys are hammered flush with the jamb to pro- 
cords are cut and sashes removed. After cleaning vide flat surfaces on both sides (above, right). 



Replace Those 
Old Windows 
with New 

Requiring no sash weights (or cords), weather- 
stripping, planing, or fitting, Nuprime replace- 
ment windows let you update worn-out double-hung 
wood windows quickly and easily. Made from alumi- 
num extrusions, each window takes about 30 minutes 
to install— working entirely from the inside. 

The windows feature spring-loaded sash balances 
that give full travel to both sashes, and positive ten- 
sion that holds the sashes where you want them. Win- 
dows are available with double-insulated glass as an 
optional extra, but combination storm/screen units are 
recommended for cold climates. For your nearest Nu- 
prime window dealer, write Season-All Industries, Inc., 
Indiana, Pa., 15701. 
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After measuring and cutting, ex- 
terior filler strip is installed on both 
sides for draft-free window fit. 



4^ 
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Products 




Header expander (left) allows rough opening height (center), located as shown in sketch. Expander is 
to vary as much as permits easy installation then pushed tight against top jamb and secured 
from the inside. Frame is placed over sill angle with screws. Prices vary with finish, average $35 




Frame is held by two 2%" screws on each side of moved for cleaning both inside and outside glass 
jamb. Job is completed when inside stops are re- surfaces from indoors. Completely weatherstripped, 
placed against aluminum frame. Sash is easily re- the windows are available in three finishes. 



More home-product uses on the following pages 
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Spread a New Patio Surface 



If you're planning to repave your patio— 
or any other clean, solid surface— take 
a look at a new topping material that com- 
bines epoxy resin with inert colored stone 
aggregates. Called Poradek/ Ceramic Car- 
peting, it's a good-looking surface that, 
the manufacturer says, is impervious to 
wind, water, ice, and extreme tempera- 
tures. The maker claims, too, that it will 
outwear concrete or brick. And most im- 
portant, you can install it yourself. 

Unlike most topping materials, Poradek 
is not thickly applied. After spreading the 
paste with a rake, it is troweled to a uni- 
form Ys inch. Once it's down, there are 
no further steps. You don't have to grind 
or sand the surface, or apply any liquid 
sealers. Fast drying, a patio paved in the 
afternoon (in warm weather) can be used 
that evening. You've got a nonskid sur- 
face, too— great for pool decks. 

The topping is sold in premeasured kits 
for treatment of six, 25, 50, and 100 square 
feet; they are priced at $8.75, $22.75, 




Entire kit, packaged in largest can, includes gran- 
ules, curing agent (smallest can), base resin, in- 
structions, gloves. Kit covers 25 square feet. 



$39.75, and $65 respectively. It's available 
in a wide variety of colors (with metallic 
glitter chips optional) . For the location of 
the nearest dealer, write Resin Systems, 
Inc., 25-29 50 St., Woodside, N.Y. 11377. 




Curing agent is emptied into base 
resin and mixed thoroughly to form 
epoxy matrix. When combined, 
chemical reaction starts. Job must 
keep moving; at 70 degrees you 
have about hour to work mix. 
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Epoxy is added to granules and the 
mixture is stirred until all granules 
are coated. A stick can be used, 
but a mixing device such as a 
Jiffy Mixer chucked in an electric 
drill saves your arms. 



Mixed batch is dumped in center c 
area to be covered. If any granule: 
are still dry, pile is worked witi 
trowel. To insure raking paste thii 
enough, measure and mark o1 
area that the kit should cover. 



iterlal 



Topping looks like carpet, wears like concrete. Patio shown was finished by two men in a day. 




iVisible joint lines between batches 
iBre avoided by raking the new 
ioatch into the edge of the previous 
)O0ur. Rake is a quick way to rough- 
ispread the material, leaving you 
rmore time to do finish troweling. 



To smooth mixture, the trowel is 
held with leading edge just above 
surface, used with steady down- 
ward pressure. To clean tools, 
scrape heavy accumulations off 
first, finish with turps or benzine. 



Cracks, which must be cleaned of 
loose concrete, take considerable 
amount of material. To avoid run- 
ning out, order at least 10 percent 
more than for area to be covered, 
to fill in low spots and cracks. 
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Armstrong Castilian. Made in six- and 12foot 
widths, it is the first sheet vinyl recommended 
for installation without adhesive. 



^^till another product has 
slipped from the profession- 
al's bag of tricks into the 
hands of the do-it-yourself- 
er. New from Armstrong 
Cork is an economical vinyl 
floor covering that you can 
install quickly and easily at 
any grade level without ad- 
hesives. Called Castilian, the 
floor covering is simply loose- 
laid over concrete, hardboard, 
or the old resilient floor, and 
the job is done. 

The 12-foot width of the 
material reduces the number 
of seams in the finished floor; 
many rooms will have no 
seams at all. Because it can 
be installed directly over the 
old floor, you can do the job 
economically and in a matter 
of hours. 

Available in a choice of 
colors in two designs at floor- 
covering dealers, Castilian is 
priced at about $4.50 per 
square yard. 




Line up straight edge of material with the long- 
est wall in the room, allowing the excess to flash up 
the other three walls. Note how flooring material 
has been precut to fit around protruding cabinets. 
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Tirst step in loose-laying vinyl 

2S removal of the shoe molding, 
tif this is removed carefully, it can 
(he replaced after floor is down. 



Measure room for length and 
width. For irregularly shaped, or 
out of square, rooms, take several 
measurements to minimize waste. 



Transfer measurements of room 
to floor covering; snap chalk line 
three inches wider and longer than 
dimensions of the room. 




TPress flooring firmly into place. 
TTrim with knife or scissors, allow- 
liing r,'o-inch clearance along walls. 
Xut vinyl face-up for clean cut. 



At doorway, where flooring meets 
hardwood, material is trimmed 
flush with wood. Cement exposed 
edge, or cap with metal as shown. 



Last step in loose-lay process is 
to replace shoe molding. Allowing a 
slight clearance above floor, nail 
molding to baseboard— not floor. 
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Install a Tile-Ceiling Liglit 




1 Screw to the furring the adapter plate of a O Clip junction box onto adapter plate and hook 
semirecessed fixture especially designed (by ^ up socket to your house wiring. Notice how 
Armstrong Cork Co.) for suspended-tile ceilings. neatly 12"-by-12" fixture replaces one ceiling tile. 




3 Snap reflecter dome onto adapter plate— which j\ Snap-on lens frame of simulated wood grain 
fits into tongue-and groove tiles that surround T* is a snap to remove, too, for inserting 100-watt 
it. (Two sides were left open here for wiring.) bulb. New fixture, called Tilemate, is $10.50. 
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Put in a Modern Bath Fixture 



It's a 5-in-l unit for a tub shower: a hot-and-cold 
mixing faucet with a diverter to shower head, a grab 
bar, and a soap shelf. No wonder Moen (Elyria, Ohio 
44036) punned a fancy name for it— Moenique. In- 
stallation is easy in new construction or when re- 



modeling. You nail two perforated metal strips across 
two studs to take the mounting plate, and attach 
supply lines in back. After finish wall is in place 
(above, left) mount the fixture over control valve 
and spout tube, add the back plate and dial knob. 



Replace 
That Ugly 
Old Closet 
Pole 



Add an attractive modern look 

to a closet with this new kind 
of clothes bar. Just screw it 
to the edge of a new shelf or 
the one that's there. It costs 
less than a dollar a foot and 
you have a choice of brass or 
chrome-satin finish. From Alli- 
ance Metal Products, 11300 
Schaefer Hwy, Detroit 48227. 
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First multicolor carpet suitable for exterior use 
is the claim made by Ozite for Garden Fiesta. 
The carpeting is made in two three-color combi- 
nations: avocado background with rust and charcoal 
green, and in two tones of rust plus avocado. It can 
be installed outdoors using two-faced tape or Ozite's 
AP-400 waterproof adhesive. Available in 12-foot 
widths, the carpeting sells for $5.50 a square yard. 



The bold look is evident in the "Dialogue 16" col- 
lection of wall coverings by Jack Denst Designs. 
A Dialogue of Color (shown above) is one of 12 de- 
signs that are silk-screened on silver foil, paper, 
and vinyl. Several of the designs use enamel inks to 
achieve a high gloss. The collection is marketed 
through interior designers and wall-covering dealers. 
Denst, 7355 S. Exchange Ave., Chicago 60649. 



Other Neini Products 




*. M M 1 1 1 M 1 1 1 i_i I ) l^ij 1 1 t,»,M 1 1 * 

X''}* ' "'X' ■ '''C 'X*' v.'*'' *i'X'.''V' ' 
4 iV.i TnXX' . ri'i'iyiVt'ii'iiiXO' ' ■'vMv' " 

''i'.C'.'!*!' ')!?Id/A jptT' 

t't't'l'l t"! 'I'l't'l'l I'i'i'l I l' 't't'ltt > . I'uVn'M t'i'uHf A ^ t't'l t 

t iVi i'iYi Yi 1 1 (1 11 j^i'»'i'-'t 1 1 1'lVn'ri'tVc* XOTvHr/i'X'A* 
ViYi't'iVt 'lYi'i nYiJm'i t'li'i''*! 1 1 1 1'l'i'i'i'i'iYi Yi'i*i'rWiY( n'l.i 



I'll 11 iiii/nm 
■•Yi'iYi »'t"i lYi ' 
Yi'i I't'i 1 1 1 1 1 
"•ViVi I 



J • t • 

nitiiuinit 
inYiiMMinn 
iVmYi Yi t i.vXm 
Vi'(|i/i TiYt I njiX 
Yi'iM'tYitiYim 
1 1 lYi 1 1*1 1 1 1 1 1 o 

''•yAVAMAW* 





11 r'l 1 1 




■ ■ lYi ■ 




mill 




> 1 1 1 1 ■ II 1 


'« 1 1 r ■ ' 1 M 

Vl t ' 1 1 ! ■ 


r lYt 1 ' ■ 


'i t't t'l 1 1 t 

'tV» r t I't I t 
iVt 1 It 1 1 






VtYiV ^ 

/'X'Xv.^^W.'X'.*.'.'.'. 

• iVl'I'I'WVi. 
llMl'liM^lin, 
iViYiYiVl 1 1*1 j 1 1 
i'l lYmnYM I'n 

I iX'YYi t'lYmjn 
lYi iYmYi mYi 1 1 
•YViYrriYiYtYM 
•NYiriYiiYiYiV 

'nVii'' 




Cabinet-mounted lavatory by Crane does everything 
but shave you. Royale Console features Include two 
hidden soap dishes (note one reflected in mirror), 
pushbuttons for regulating water temperature, and a 
swing spout with drinking-fountain bubbler. Bowl 
rises from 28 to 38 inches at button touch. 



The Mediterranean theme is accented in Regency Fili- 
gree by Masonite. Self-ventilating, the panels are 
ideal for room dividers, cabinet doors, and por- 
table screens. They come in four sizes, for use 
with accessories that include ready-grooved mold- 
ings, ceiling spring plungers, and bottom glides. 
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Deep embossing and wide random grooving give 
Armstrong Cork's rugged Woodstock paneling the 
appearance of hand-hewn aged wood. Made in 
four- by-eight-foot sheets, the V4-inch paneling is 
easy to install; it can be applied directly to studs, 
furring strips, plaster, or wallboard with nails or 
adhesives. It's sold through lumber dealers and 
building-supply stores. Price is $10.95 a sheet. 



Spanish Classic paneling has the look of authentic 
hand-rubbed wood, is actually self-sticking dimen- 
sional vinyl panels. Easy to maintain, they're wash- 
able, grease- and stain-resistant. Available at paint, 
hardware, and department stores, a box of six 
panels covers 12 square feet, costs $3. There are 
also French Provincial and Colonial motifs. Decro- 
Wall Corp., Executive Blvd., Elmsford, N. Y. 10523. 



for Home Remodeling 





Preformed all-pitch flashings are designed 
to fit any chimney that protrudes through 
the slant side of a roof. They come in 
various sizes, and can be installed by 
mason, carpenter, or do-it-yourselfer in 
about 15 minutes. A paper template with 
instructions and roof-pitch markings is 
glued to each flashing side; sketch at 
left shows how it goes together. No 
soldering is required; interlocking seams 
are simply caulked. For nearest dealer, 
write Miller Metal Products Co., 1310 
Edgewood Dr., Appleton, Wis. 54911. 



PIN Ah4D 
SPRING, 

Tswivel/' 
jcAsro Jj 

II 



I — 4 

— LI < 



". \ 
il iM'iii'i I 




J 



CLAMP 



Swinging mailbox support pre- 
vents missed mall because of 
high snow. The extended arm 
lets you set the post perma- 
nently away from the curb, leav- 
ing clearance for snow removal. 
It's convenient for the mailman, 
too. All metal parts are treated 
for weather resistance. The 
support can be adapted to fit all 
mailboxes. If the extension arm 
is hit, it swings aside and re- 
turns to its original position. 
It's fully adjustable in height 
to meet local mail and highway 
requirements. $12.95, Plasti- 
Dip Corp., 6406 Cambridge 
St., Minneapolis 55426. 
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Family Learning 




Basic box and shelf units are bolted between pairs of poles to 
create unit tailored to needs of your family. Top shelves have 
hairpin brackets that set into drilled holes to act as bookends. 



Choose from our blueprint 
the units you want and 
group them as you please 

By MACK PHILIPS 



^Bne of the hottest ideas now 
promoted by home builders, ar- 
chitects, and educators is a new 
concept known as a family learn- 
ing center— a wall or corner that 
brings together all the elements 
used in home study and provides 
an attractive, convenient place to 
use and store them. 

Popular Science commis- 
sioned the design for such a cen- 
ter, based on the popular com- 



Every type of study or hobby pursuit can be accom- 
modated by this compact assembly. Two can use 
facilities at once, since typing table is separate. Desk 



top with extension leaf up is large enough for shell 
tray (left) or to support projector for showing slides 
on drop-down screen hinged to box or shelf (below). 
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Center 
You Design Yourself 



ponent /suspension furniture system. Our 
thinking was that such a system offered 
the greatest flexibility for customizing a 
center to each family's special needs. 

You may want to put it in a bedroom, 
family room, or den, or make it of cabinet 
hardwood for the living room. 

All units are 30" wide, either 16" or 18" 
deep. The components are constructed 
similarly so you can "mass-produce" as 
many of each kind as you need. The bas- 
ic boxes can be equipped with sliding 
doors of hardboard or glass, hinged doors 
with decorative moldings and pulls, or 
shallow drawers. The entire assembly is 
easily taken apart if you move. 

A minimum of skill is required, all 
joints being butt, simple dado, or rabbet. 
The only mitering is on desk-top edging. 
Since exposed plywood edges will be cov- 
ered with veneer tape, you can achieve a 
contemporary butt-joint appearance at the 



Desk has three drawers. Shallow one, compart- 
mented for pencils, stapler, stamps, has a waxed 
support strip on each side to slide on blocks fast- 



bottom corners of the box units by running 
side tapes down to hide rabbets. 

Basic study needs include: ample writ- 
ing space, storage for reference books, plus 
a typing table— all provided with good 
light. You should also plan for storage 
and use of your particular learning ma- 
terials and equipment. You might want 
to add stereo speakers, a small TV, facili- 
ties for learning from slide sets and film- 
strips. Check your local Board of Educa- 
tion as to what materials are available. 
They may be able to put you onto special 
leam-at-home courses involving equip- 
ment for which you'll want to make pro- 
vision. 

If creative art or drafting is in your 
schedule, plan a special desk top, slanted 
like a drafting table. 

Our pole, shelf, and box system is de- 
signed to cram the most into the smallest 

Continued 



ened inside knee well. To right is standard-depth 
drawer (closed) for stationery, plus file-depth drawer 
for storage of reference papers, correspondence. 
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Finish components before assembly. Easiest and 
best-looking finish for hardwood plywood is brush- 
on-wipe-off Danish oil. No topcoat is required. 




Lighting for individual work areas can be built in. 
Underside of unit to which lamp attaches is surfaced 
with white laminate, as is back of plywood shield. 



space. The height is 70", and the mini- 
mum wall space required is 90", since no 
less than three sections (four pairs of 
poles) should be erected. One of these 
should include the desk, set in at right 
angles. This extends 60" from the wall, 
with a drop-leaf extension that increases 
the desk top to a full 6'. 

All pole tops should be joined with 
shelves or box units. The base end of the 
poles should be jointed with box units, 
shelves, footrests, or spacer panels. 

Making the layout. Use graph paper to 
sketch up a scale layout of the components 
you want for the wall space you can spare. 
Any three units, with a desk, can be free- 
standing, to serve as a room divider. 

The basic material is % " cabinet-grade 
plywood. It's impossible to list amounts 
you'll need since this will depend on the 
type and number of components you de- 
cide on. But as a rough estimate, about 
two-thirds of a 4'-by-8' sheet is required 
for the average 30"-by-70" section. You 
can cut costs by using fir plywood or par- 
ticle-board for unseen sides and bases. In 
addition, you'll need matching V4" ply 
for back panels. Drawer sides and in- 
terior shelves are best made of V^" clear 
pine. Drawer bottoms and the projec- 
tion screen are Yg" tempered hardboard. 

Some construction tips: 

• Try a local millwork shop for straight 
planed-to-size poles. Or have your lum- 
beryard rip IVi" strips from a seasoned 
2" hardwood board, then finish-saw these 
to size on your table or radial saw. If 2" 

[Continued on pafje 208] 




Templates speed work of notching and drilling, and 
assure alignment. Hardboard layout strips, right, 
locate all the dadoes identically. Block (in photo) is 



dado depth and width gauge, and positions drill for 
assembly hole (here, through strip fastened at end 
of the shelf to permit bolting to the pole). 
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Today's learning involves complex audio-visual equipment, from tape deck (top left) to TV. 




To bolt desk top to drawer case, recess six nuts Strengthen posts that flank knee-space sections 
into top face and predrill matching holes through with angled footrests. If preferred, braces can be 
false top of case before applying plastic laminate. vertical panels, rabbeted and screwed to rear posts. 
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^NEW PLYWOOD 



The lowly softwoods have gone mod with color 

and texture, for the most varied — 

and cheapest — plywood paneling you can buy 

By JACKSON HAND 




he most glamorous names in prefinished 
paneling may be rosewood and teak, but 
some of the most beautiful new wall panels 
bear humble labels like cedar, pine, and fir. 
Often using the same production techniques 
and rugged factory-applied finishes they 
employ for hardwoods, the paneling manu- 
facturers now give us softwoods ready to 
put up in sheet form. They're real wood — 
natural wood — and the prices are one-half 
to one-third what you'd spend for hardwood 
panels. 

The latest varieties offer colors and tex- 
tures that are undreamed of in hardwood. 
One reason is that producers feel a certain 
'freedom in working with common domestic 
softwoods. They tend to treat walnut, for 
example, with the respect it deserves as a 
traditional cabinet wood. Pine, on the other 
hand, is cheap enough to monkey with — 



even if you happen to believe that plain, 
unadorned pine is still one of the loveliest 
woods in the world. This sense of freedom to 
experiment applies even more to fir, whose 
wild grain has long been considered a great 
disadvantage. Today, that grain pattern is 
often emphasized by abrading away the 
softer wood to form a deep texture, or by 
giving it a two-tone treatment. 

The choices. Look what you can now find 
in prefinished softwood plywood: 

• Pine stained non-wood colors — blue, 
green, orange — with all the good looks of 
the grain and the punctuation of pine knots. 
Such panels give you a chance to employ 
the beauty of wood in more and more loca- 
tions, without risking the monotony of an 
overall brown tone. Non-wood colors com- 
bine well with color-selected paints and wall- 
papers, lending variety to wall treatments. 



^jli* P| W% Rough-sawn fir, prefinished for use as 
^ 1 I W\ a siding, is shown as the background 
for these two pages. One of the newest ideas for 
interior paneling, it's available in a range of wood 
hues and colors. Another fir panel (below) is Weyer- 




haeuser's 2-plus-2 Designer, shown clear and with 
a brush-and-wipe of green Rez. The textured fir 
(below) Is one of several two-color combinations 
offered on U.S. Plywood's Surfwood panel. A major 
advantage of all these softwood panels Is low cost. 
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By themselves, panels of this type can be 
the making of parts of the house that don't 
decorate easily, such as entryways, stair 
landings, and breakfast nooks. 

• When you want the look of softwood 
planks, you get it in the form of plywood — 
prefinished or plain — which doesn't swell 
and shrink, leaving ugly cracks between 
boards. More than most other woods, pine 
and cedar plywoods come plank-sliced, 
which means the veneer is applied in ran- 
dom-width strips, with an interesting change 
in grain pattern from board to board. Some- 
times the joints are emphasized by means 
of V grooves; sometimes the surface is plain, 
giving the look of edge-glued boards. 

• Some of the most Interesting textures 
of fir plywood, such as the Weldtex and Surf- 
wood of U.S. Plywood, are available with 
finishes already applied. 

• Adding cedar to the line of prefinished 
paneling (the example at right is Georgia- 
Pacific's knotty red) gives you another new 
color among the wood hues. It's a reddish 
brown, but there's a subtle bluish cast in 
many lights. So it combines well with cool 
colors and permits many contemporary 
effects that are difficult with traditional 
paneling. 

• The relatively new idea of bringing 
prefinished exterior sidings indoors for use 
as paneling increases your choice still more. 
Rough-sawn or brushed fir, the industry's 
well-known Texture One-Eleven, reverse 
board-and-batten— all introduce textures 
and stripes and patterns that have never be- 

Continued 



*PINE 



A favorite paneling material in 
tongue-and-groove form for many 
years, pine comes in sheets, far more stable, much 
easier to put up. Biggest feature of new pine panel- 
ing is new, non-wood colors, such as these from 



t: 




*CEDAR 



Relative newcomer to the ( 
field of prefinished paneling ■• 
is knotty cedar, with a distinctive deep red-brown , 
color that gives it richness of tone without need for •^o^^i*'^ 
staining. Above, Georgia -Pacific's V-groove planl<. • '-^ 




J : 



General Plywood (Bluebell, left; Fern, right) which ||i.V^[^. 
owe their clarity of color to the use of penetrating ' 
wood dyes rather than surface stains. These panels 

come with grooves to emphasize the ^ 

Or you can buy pine ply ungrooved and unfinished. t':;T|, 



cr. r 




II (pencil am i{s •■ I t { |t ' . 

These panels f|if .[vlj ti'?' 
planl< effect. fc'^If^' H-l 
d unfinished. |"fT^^ f^-j'-^ 




New installation idea for softwood panels: Paint 
wall between mounting frames of %-inch plywood 
an accent color before applying panel adhesive. 




Suspended effect is achieved when two-foot-wide ply- 
wood panels are applied so all edges overlap mount- 
ing frame. One nail at top and bottom anchors each. 



fore been available. The choice widens 
if you include redwood and other siding 
materials that are not prefinished, and 
on which you can make use of the in- 
finite color ranges of, for instance, Cab- 
ot's shingle stains. Talcing the outdoor 
approach to finishing makes fast work 
of indoor paneling. 

For matching: solid wood. A great fea- 
ture of softwood plywood is the availa- 
bility of solid wood to match it, for trim, 
built-ins, and other construction. When 
you work with many of the hardwood 
panels, matching solid woods aren't 
available, except on special order. 

But you can walk into any lumber- 
yard and pick up moldings of pine 
which— of course— match pine, but also 
take stains and finishes much like fir. 
Redwood lumber is readily available. 
In some areas, cedar is standard, and 
in any part of the coimtry you can buy 
cedar in some form— such as four-by- 
fours, which you can cut into sizes to go 
with cedar paneling. 

Special treatments. The ease with 
which solid woods can be bought leads 
you into a variety of special treatments: 

• Rough-sawn battens, one-by-one in 
size, nailed vertically over a rough-sawn 
paneled wall, giving texture to a surface 
that would otherwise be of little interest. 

• Moldings applied to paneled walls 
in the form of frames with mitered cor- 
ners—a modem version of recessed panels. 

• Stair treads to match paneling. 

• Construction of wall storage units 
or shelves or cabinets to matdi the pan- 
eling-either from soUd wood, or from 
%-inch ply covered with the same face 
veneer. 

• Matching-wood nailing strips, per- 
mitted to show as part of the wall design 
(a variation on the suspended-panel 
application, demonstrated at left in 
photos by the American Pl3wood Assn.) . 

And if the color you want isn't avail- 
able in prefinished softwood paneling, 
you can handle the finishing yourself 
with a minimum of work. Such lines as 
Rez, Cabot, and Minwax offer a wide 
variety of stains. You can also regard 
any oil-base enamel as a stain if you thin 
it with a little Val-Oil, clear Firzite, or 
similar penetrating material. Except for 
areas of high traffic, no topcoat should 
be necessary. 
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Paneling 
Can Cover the 
Door Joe 

lA^hat do you do with the doors when 
you panel a room? If they happen to be 
the same wood as the paneling, you could 
take a crack at refinishing them to match. 
Or you could enamel them a complemen- 
tary color. 

General Plywood of Louisville, Ky., has 
a better idea: Panel the door with the same 
prefinished pljnvood you used on the walls. 
And to make the job easier, the company 
matches most of its regular paneling spe- 
cies and finishes with special sheets for 
interior doors. 

These sheets for doors are 2'8" wide by 
6'8" high— the right size for most standard 
doors. They are only Vs" thick — which 
means that you don't have to reset the 
hinges or alter the stops. This thickness is 
recommended only for flush doors. If you 
want to cover a recessed-panel type, you 
should use a regular V4" panel. 

As in any sheet-laminating process, the 
best adhesive is contact cement, applied to 
both surfaces. The basic steps are covered 
in the photos at right. 

One additional hint: When the cement 
has dried on both surfaces, cover the door 
with sheets of newspaper, overlapped 
slightly. Lay the plywood atop the paper, 
aligned so that it projects past all four 
edges. Then, gently slide one of the sheets 
back to expose a strip down one side of the 
door. Firm down the panel on the exposed 
area. This holds it in place while you re- 
move each remaining sheet, pounding 
down the panel with the heel of your hand 
as you slide the paper out. HE 




To get door into position where you can work on it, 
pull the hinge pins and lay the door across saw 
horses — or on a well-protected dining-room table. 




Position the sheet carefully, after coating its back 
and face of door with cement. Firm down all over, 
trim any excess flush with edges, and rehang door. 
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IMPROVE YOUR HOME 



The Basement 
with 

Movable Walls 



Accord ion -fold partitions 
transform a utility area into 
a glamorous party room 



By KARL KEELER JR. 
as told to AL LEES 



I 



t all began when we bought that pool 
table. Suddenly the social focus of our 
home shifted to the cellar. When ovir 
friends (or pals of our teen-age children) 
dropped in, they soon gravitated to the 
ugliest room in the house to shoot a few 
rounds. It was, frankly, an embarrass- 
ment to us all— especially when we threw 
parties. My wife would knock herself out 
getting the upstairs in just the right fes- 
tive mood, only to lose her guests to a 
basement that was a combination laun- 



dry, furnace room, and workshop, "dec- 
orated" with a jumble of out-of-season 
items (sleds in summer, lawn chairs in 
winter). 

Her foot came down firmly, at last: 
"Either we provide a decent setting for 
that pool table, or out it goes." 

I was too hooked on the game to con- 
sider the second alternative, so I pondered 
the problem most home owners face: how 
to glamorize the basement without com- 
promising its essential functions. The 
laundry, workshop, and furnace had to 
stay— as did some of the stored items. 
What we really needed was an "instant 
basement"— a party room that could be 
quickly converted back into a workroom. 

Folding partitions were obviously the 
answer; if I got the prefinished wood type, 
they'd match up with the wall paneling I 
wanted, and give the party room a luxu- 
rious unity. 

Continued 




BEFORE 
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Hopeless one-room basement was storage catchall. Because work areas were 
undefined, out-of-season items soon gathered to form barriers. It took longer 
to clear space in workshop (left) than to do the work. Shop was spattered by 
laundry, laundry was showered with sawdust. And when furnace or water 
heater (right), needed attention, the route was an obstacle course. 
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AFTER 



It's the same room— honest! Note two columns in photo on facing page. Forward 
one is now sheathed with Ozite to match carpet beneath billiard table. Rear one 
is enclosed in wall of stand-up bar (below, right). Utility areas are now out of 
sight but accessible. Fixed L partition and bar (both covered with Royalcote 
Shale White panels) plus Woodfold accordion door create party room, lighted by 
Cue Master double-dome, Lightolier's adjustable-track bullets (right), and recessed 
spots (far left). Entry wall (below, left) is paneled with Masonite's Living Wall 
for shelf support; doors of Marlite-topped counter are Peg-Board and Presdwood. 






31' 2' 



Old entry's open railing and 
exposed I beam caused tall 
guests to duck. New stub parti- 
tion (see previous page) plus 
stepped ceiling solves problem. 



Added partitions— folding and permanent— divide space into areas for 
specific uses. Main accordion-fold closes against bar (plans, right) 
to shut party room off from work areas. If party grows, this door folds 
against wall, adding space. Partition between workshop and laundry 
—angled to miss existing tubs— folds back for more elbow room. 



WALL PANELG 
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Paneling is cinch to cut with Stanley's new Eager 
Beaver saw equipped with Teflon-S-coated blade. At 
left, four pocket cuts make opening for electrical 
outlet. At right, door opening is cut after panel 



is installed. After opening is framed, cut-out piece 
will be hinged in place for "invisible" door. Re- 
versible blade and double shoe let you cut back- 
ward, forward, right or left, snug to wall or floor. 





Suspended-grid ceiling goes up after paneling is in place. U.S. Gypsum's 
Quietone System consists of parallel metal T strips hung on wires (above 
left) below lowest point of furnace ducts to allow for inserting two-by-four- 
foot acoustical panels. Cross T strips snap between these. At ends, grid is 
supported by L strips nailed to paneling (right). Moldings at inside and 
outside corners are added last. Grid is checked with level as if s installed. 

I sat down with graph paper and scaled out a floor plan 
(far left) . I altered nothing of the original layout, merely 
adding one stationary partition and several movable ones. 

Merely. It's easy on paper. As you can see from the "be- 
fore" photos, our basement presented the usual problems- 
exposed furnace ducts and an I beam that would have to be 
hidden by a suspended ceiling. Yet folding partitions hang 
from overhead tracks— they don't touch the floor— so I had 
to moimt the tracks in a way that could support this weight 
( 10 pounds per running foot) . What I did was fasten the 
tracks to the exposed joists, blocking them down to ceiling 
level— then I just butted the finish ceiling up against them. 

Another problem: The permanent partition cut down the 
laimdry work space. Add a low ceiling and you'd risk 
claustrophobia. So I dropped the ceiling only in the spa- 

Continued 

Each block of four 12-by-12-inch tiles is framed with half-inch feature 
strips pressed into troweled adhesive. To give illusion of wider room, 
dark-brown strips were run across width, light-brown strips down length 
of room. This is new Aegean Stone vinyl asbestos flooring by Azrock 





Accordion door tracks around fur- 
nace area were mounted on two-by- 
fours nailed to floor joists. Corner 
joint fell beneath cold-air return 
duct, so was anchored with sheet- 
metal screws through steel angle. 




Main movable wall butts against bar 
partition (workshop side at left, 
above), and track— again screwed to 
two-by-fours nailed across joists- 
interrupts ceiling. Finished effect 
(below) is achieved by nailing strips 
of acoustical panel along each side. 





Exposed lally column is wrapped with a single strip 
of Ozite Town-Aire carpet, held in place with double- 
faced tape applied around pole at 16-inch intervals 
and up side where butting edges meet (left). Over- 
night binding with twine assures good adhesion. 




cious part of the basement where clearance 
of the ducts required it. A two-level ceil- 
ing complicated my grid system, since it 
called for a vertical fill-in; but as you can 
see from the main color photo, we got a 
bonus by extending the higher ceiling 
past the partition to line up with the entry 
stairs. This way, we don't feel we have to 
duck as we come down. 

This also let me light that texture-pan- 
eled feature wall along the snack counter 
with an ingenious system of bullet spots 
that can be grouped anywhere along a 
track as needed. The Lytespan track 
mounts on the ceiling (as seen in the 
background of the photos at top left) and 
is controlled by a wall switch. Each of 
the bullets turns on and off independently 
—or can even be removed from the track. 

But all this was far in the future when 
I began. More mundane jobs came first- 
such as wrapping the overhead cold-water 
pipes with no-drip tape so condensation 
wouldn't stain the suspended ceiling. 
And furring the foundation walls with one- 
by-three strips on 16-inch centers. To 
make certain these strips were plumb, I 
set them in a fat bead of Masonite's Roy- 
alcote adhesive, shimming them as need- 
ed before the bead set. 

I'd already decided that to sp>eed the 
job and assure low maintenance, I'd stick 
to prefinished materials. I wanted several 
of the walls to take adjustable shelves, so 

[Continued on page 198] 



Working walls of workshop (left) store tools on Peg- 
Board hooks and on adjustable shelves bracketed 
into Living Wall. Woodfold Series 200 Utility Door 
separates shop from laundry (below). Set at angle, 
track has curved ends for tight closure (below left). 




The first 
cosmetic 
for walls. 



Dutch Boy*Nalplex*is a 
superb cosmetic for walls... it's 
the latex flat wall finish that 
helps you create beautiful rooms. 

Odorless Nalplex has great 
hiding powerthat makes one coat 
look like two. There's beauty in 
every smooth stroke. Nalplex 
dries quickly to a beautiful finish 
that stays perfect. 

And it's the wall cosmetic 
that's on to stay, washing after 
washing. Yet, plain soap and water 
cleans up anything you weren't 
planning on painting. 

The beauty of Dutch Boy 
Nalplex is the beautiful things it 
does for your walls. And the way 
it makes painting pleasant. Forthe 
finishing touch, use Dutch Boy 
Latex Satin Gloss Enamel in 
matching colors. 

Dutch Boy Nalplex Latex Flat 
Wall Finish, the first cosmetic 
for walls. 



Dutch B 
Nalple 



LATEX FLAT WALL FINISH 



DUTCH BOV HUNTS 

National Lsad 

Patm Divnion 




•4> 

l\Lki' if there's quality on the inside. . . there's a Dutch Boy on thejoutside. 
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It's easy to convert 
your basement to Yamily liv ii^' 

with versatile Masonite products. 




The newest member of the Royalcote paneling 
family features a beautiful embossed texture that 
you can see and feel. Ideal for informal living, 
Royalcote textured panels come in a choice of 
popular colors. 




Royalcote Living Wall ... a unique concept in dec- 
orative wall paneling— beautiful and functional, 
but with an important difference: Hidden slots in 
the grooves hold shelf brackets and picture hooks 
. . . high up or low down. Change them in seconds. 
No nails, screws, standards or drilling. 



Masonite, Royolcofe ond Peg-Board are registered 
trademarks of Masonite Corporation. 



MASONITE 

CORPORATION 




You can put your basement walls to work and organ- 
ize your work areas quickly and easily with Peg-Board 
and dozens of handy fixtures. Available in %" and V*" 
thicknesses. Peg- Board is also ideal for garages or 
utility rooms. 



There fs no limit to the uses of Masonite hard- 
board products . . . walls, sliding doors, coun- 
ter tops, what-have-you. These panels won't 
split, splinter or check. They go up fast with 
adhesive or nails on studs or furring strips. For 
more information send in the coupon. 



MASONITE CORPaRATiaiV, Dept. PS-9 

Box 777, Chicago, Illinois 60690 

In Canada: Masonite Company of Canada, Quebec 

Send me free of charge your full-color Interiors 
booklet. 

Name 



I 



Address- 
City 



.County- 



State. 



-Zip Code- 
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Shop Talk 

By ROBERT P. STEVENSON 



The easy way to put sliding doors on existing shelves 

One of the handiest home-improvement products I've heard of lately 
is an extruded polyvinyl sliding-door track from Gossen Corp., 2040 W. 
Bender Rd., Milwaukee 53209— makers of a variety of plastic moldings. 
Slip it on the front edge of existing shelves, nail or glue it, and you 
can install Vi" -thick sliding doors cut to fit the space. Write to Gossen for 
information and prices on Snap-a-Track. 

Want to safeguard some valuables? Hide them in a drop ceiling 

Long, long ago some people socked away 
their valuables by pulling up a floorboard. 
Later, the movies made it fashionable to 
place a home safe behind a picture on the 
wall. Now there's a new idea— and not a bad 
one, either: Hide a safe- or strongbox in a 
suspended- grid ceiling. The sketch shows 
how. Conwed Corp, which makes suspended 
ceilings, offers more information if you want 
it. Write to them at 332 Minnesota St., 
St. Paul, Minn. 55101. 

News about fire-retardant paints 

Two major paint companies have just an- 
nounced new fire-retardant paints for in- 
terior use, both of them water-based. PPG 
Industries says that when flame is applied 
to its Speedhide fire-retardant latex paint 
the film forms foam "hundreds of times 
thicker" than the original paint film. "When 
the foam is charred and becomes rigid, it is 
not readily consimied by continued ex- 
posure to flames," the statement adds. A 
new paint from Martin-Senour reacts in 
the same way. "When attacked by fire," the company says, "it foams 
and forms an insulating barrier which prevents the surface from igniting, 
and confines the fire to its p)oint of origin." Both paints are approved 
by the Underwriters Laboratories. Various colors are available. 

Products that will help you in your home-improvement chores 

You can make your own Tiffany-style hanging lamps with kits of 
stained glass and other parts, available from Lake Shore Glass Co., 739 
N. Wells, Chicago 60610. Kit prices range from $19.95 to $46.95 . . . The 
cover of a replacement toilet seat has what appears to be a cane panel. 
Actually, the "cane" is made of vinyl. The maker: Bemis Mfg. Co., She- 
boygan Falls, Wis. 53085 . . . Like Spanish Mediterranean lighting fix- 
tures? Emerson Electric has a new line in this style. For information, 
write Station 2545, Emerson Electric, 8100 Florissant Ave., St. Louis 
63136 . . . Stanley's two-way shelf brackets go either above or below the 
shelves. Above, they support the shelf and as bookends at the same 
time. You can buy them at hardware stores,. 
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After work, 
maybe you'd 

like to spend 
some time 

with the boys. 

two lives now... civilian and Air 
Force! As part of an aircrew, he flies 
the world over with his Air Force 
buddies. Shares excitement and 
challenge. 

And he's building a future for 
himself and his country. After work, 
think about it. ..maybe you'd like to 
spend some time with the boys in the 
Air Force Reserve. 



Hq AF Reserve IPRP) WWW 

Robins AFB, Ga. 31 093 dW^]Sm 

Please send me informatlon^^^^ 
about joining the Air Force Reserve. 

I was a member of the 

AIR FORCE □; NAVY □; COAST GUARD □ 

MARINES □; ARMY \J- My grade was 

NAME 

(PLEASE PRINT) 

ADDRESS . 



CITY STATE ZIP i 

I understand there is no obligation. | 

PS-89 

I 
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This man found a good answer. 
He was looking for a way to keep 
using the skills he learned in the ser- 
vice. Didn't want to waste that val- 
uable experience. 

His answer? The Air Force 
Reserve. That's right. Successful civil- 
ian though he is, he didn't hang up 
his flying suit for good. 

No sir! He enjoys the best of 




Easily adapted to vise jaws, aluminum Vice Caps 
eliminate mark-off and scratches on round or flat 
vise-held brass, copper, and aluminum. $1.98 a 
set, the six-inch caps are made by Metronics Corp., 
Box 405, Hayward Rd., Frederick, Md. 21701. 

NEW 
HOME- 
IMPROVEMENT 

TOOLS 

You can bend copper and brass tubing— up to 5/16 
inch in diameter— without kinks, using a tube bender 
like that below. The Akuret, made by Kastar, 
Bellport, N. Y. 11713, is $1.65 at auto stores. 
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Smooth and easy cutting through green or wet wood 
is what you get with H. K. Porter's newest Disston 
bow saw. The blade of the pruning tool is coated 
with slick Teflon-S. In three sizes— 21, 30, and 36 
inches— at $4, $5, and $6 at hardware stores. 




Ideal for work in close quarters: Each precision pller 
in this five-piece set from Sears has a removable 
spring that holds the jaws open when pressure 
is not applied. With plastic roll-up pouch, $12. 



T-handle wrenches for socket-head screws are 
marketed by Hunter Tools in 10 sizes (3/32 to 
3/8 inch) and three lengths (three, six, and nine 
inches). Prices run from 34 cents to $1.80 apiece. 
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Discover for yourself how easily you can prepare 
in your spare time, at home, for an exciting high-pay 
career in today's "blue-chip" prof ession ... Electronics 



ARE YOU fed up with being stuck in a dull, rou- 
■tV tine job that pays peanuts? If so, here's your 
opportunity to get out of "dead end" work for 
good— and to start on the road to an exciting, 
high-pay career. 

As you read this, there are thousands of ca- 
reer openings waiting for qualified men in today's 
big "growth" profession— Electronics. With train- 
ing, you can be one of these men. You can have 
your pick of "glamor" jobs any man would be 
proud of— in TV and radio broadcasting, auto- 
mation, the aerospace program. 

And as you move up the ladder in this boom- 
ing field, you can earn the kind of money many 
men only dream of: $5, $6, $7 an hour. . . $200, 
$225, $250 a week ... $10,000, $11,000, even 
$12,000 a year! 

Getting the training you need to break into 
this field is easier than you might have thought 
possible. You don't need college— or even a high- 



school diploma. As a matter of fact, you can 
prepare right at home, in your spare time. 

Want full details? Just mail us the bound-in 
postpaid card. We'll send you 2 FREE books that 
tell about career opportunities in Electronics and 
how you can prepare to cash in on them. Why 
not take the first step on the road to success by 
mailing the card right now? If card has been re- 
moved, send your name and address to CIE at 
the address below. 



ENROLL UNDER NEW G.L BILL 

All CIE courses are available under the new 
G.I. Bill. If you served on active duty since 
January 31, 1955, or are in service now, check 
box on reply card for G.I. Bill information. 



Cleveland Inateitute of Elactronic» 

1776 E.IT^h St.. Dept;.PS-25,ClevBland. Ohio '^A^^A 
Accredited Member National Home Study Council 



CIE 



Now! In just 
2 minutes , 

find out 
how you can 

SAY GOODBYE 
FOREVER TO 
DULL, LOW-PAY WORK 
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Concrete fasteners are shown actual size in approxi- 
mateorder of holding strength (weakest to strongest): 
1. Masonry nails (use 20-ounce hammer; strike nail- 
head squarely). 2. Masonry pins (holding strength 



similar to nails). 3. Nail anchors, nylon and steel. 
4. Jute-fiber anchor (holds strongly when screw hole 
and anchor are same size). 5. Wood-screw anchors, 
plastic and lead. 6. Calk anchor (see installation 




How to Fastei 



IMPROVE YOUR HOME 



Start with the right fastener, 
install it properly— and the 
fixture stays where it's put 

By HARRY WICKS 

PHOTOS BY ORLANDO GUERRA 



lot too long ago you didn't have much 
choice when you wanted to fasten some- 
thing to masonry. After punching a hole, 
you slipped in a wood plug and fastened 
the fixture with a wood screw. Then you 
hoped for the best. 

Not so, any more. Today a variety of 
fasteners are available for all types of 
masonry. And you don't have to buy or 
rent expensive equipment to use them. 
Several new tools, specially designed for 
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masonry fastening, are priced low enough 
SO any home owner can buy one or more 
for his toolbox. 

Most of the fasteners you are likely to 
use require a predrilled hole. This sets up 
an unbreakable rule: The hole must be 
the exact size needed. You can punch 
small holes in soft masonry using hand 
drills (popularly called star drills) or 
percussion drills. For big jobs, or if you 
want to make a lot of holes fast, an 
electric drill and carbide-tipped rotary 
bits are best. 

Drilling masonry. The right way to drill 
masonry is to start small and work up to 
finish size in several steps. For example, 
if a 1/2 -inch hole is wanted, start by drill- 
ing a V4-inch hole, enlarge it with a %- 
inch drill, and finish with the half-incher. 
The job goes easier, the hole will be neat, 
and cutting edges last longer. 
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\ Common types of masonry in approximate order of anchoring strength, as* 
* suming good materials and workmanship. 


! Solid Concrete 


Walls, floors, driveways, etc.; holds anchors best 


Concrete Block 


Fairly strong holding power if well made. Some have 
core walls too thin to take long anchors. 


Cinder Block 


Considerably softer and weaker than concrete block. 


^ Brick Veneer 


Carries light to moderate load; anchors preferably placed 
in mortar and positioned in hole to expand against bricks. 


Stone Veneer 


Strength similar to brick veneer. 


Stucco 


Holds light loads only. 


Marble, Terrazzo, 
Ceramic Tile 


Usually thin and brittle; carries light loads only. Drill 
carefully. 


LOAD PROBLEMS 



♦IV 



tos). 7. Lag-screw anchor. 8. Bolt 
lor (holds heavy load securely). 
1 of the fasteners shown here comes 
variety of sizes. . 



ooww 'Ji 

LOAD 
(WALL 
HOOK) 



OUT LOAD 
CVVASHLINE, 
CEILING HOOk.) 




COMBINATION .^i^ 
(SHELP BRACKET, 5^ 
CABINET) ^ 




PLDOR 




BCNCM. NO 
MOVEMENT 



MACHINE. 
VIBRATION 



Inything to Concrete 



When drilling by hand with a hammer- 
driven percussion drill, "jump" the drill, 
lifting it slightly off the bottom of the 
hole— don't push it into the hole while 
hitting it. Keep the drill perpendicular 
to the masonry and constantly rotate it to 
keep it from locking in the hole. 

Keep your drills sharp. The duller the 
drill, the tougher the drilling operation. 



Also, as the cutting edges dull, outside 
diameter wears down; the result is imder- 
size holes. 

When drilling with power, carbide- 
tipped rotary drills, as a general rule, 
should be used at slow speed with maxi- 
mum pressure. High speeds bum the 
drill; light pressure allows the point to 
"ride" the bottom of the hole instead of 

Continued 



Toggle bolts at left are best for 
anchoring to hollow masonry. 
When screw is turned all the 
way in, wings flatten on wall, dis- 
tribute stress. Advantage: Bolt 
can be quickly retightened if vi- 
bration causes loosening. 

Masonry pins are driven with 
holder that saves fingers (several 
available; Householder by Star, 
$4, shown). Pin is placed in tool 
and plunger struck with hammer 
to seat it. Pins are for light loads 
to be held in solid concrete. 
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cutting. Don't let the drill overheat. Back 
it out occasionally to let it cool or keep it 
constantly wet. If the carbide drill rides 
a piece of aggregate, a few hard raps 
with a hammer and a percussion drill will 
break the stone and allow the tool to go 
through easily. 

Methods of fastening. There are now 
several types of masonry nails besides 
the familiar square-cut ones. For some 
jobs— nailing a soleplate to a basement 
floor, for example— they work fine. They're 
not meant for (and shouldn't be used) 
where ability to hold weight is important. 
A safety must: Always wear shatterproof 
glasses when you drive them. A crooked 
shot with the hanmier can cause them to 
break and ricochet about the room like 
shrapnel. 

Several manufacturers market special 
holders for use with masonry pins. With 
these there is less chance of breaking or 
bending the fastener. Also, the grip is 
designed with a flared end to save bruised 
knuckles should the hammer miss or 
glance off the drive pin. 

Embedment is a method of burying a 
fastener in fresh concrete. You drill or 
chisel out a hole to accept the fastening 
device, insert it, and pour patching cement 
around it. 



There are several patching cements 
available that set rock-hard in a couple 
of hours; these eliminate the week you 
would have to wait (for curing) if ordi- 
nary concrete were used. Patching ce- 
ment can be found at hardware and 
building-supply dealers under such brand 
names as Rockite, Fast Patch, etc. 

Anchors. These offer the most versatile 
method of fastening to masonry. You 
can select sinchors to carry a few pounds 
or hundreds of pounds (if the wall will 
carry the weight) . And they can be used 
on walls or ceilings. 

Which anchor to use? There are two 
rules of thumb to help you select the 
right one. As can be seen in the "Types 
of Masonry" chart, solid concrete is best 
for anchoring. But all concrete is not 
alike; the degree of hardness varies. 
You'll quickly find out how hard it is by 
the degree of resistance your drill meets. 
This sets up rule number one: The softer 
the masonry, the greater the size or length 
of anchor you need, or the stronger the 
type of anchor. 

The load an anchor carries frequently 
involves more than just the fixture's 
weight. Use the "Load Problems" chart 
to determine which forces will be in play 
on a particular anchor. Thus the second 




Use the right hammer with hand 
drills. One too heavy for small bits 
will bend them; one too light for 
larger drills won't deliver enough 
muscle, will simply bounce off. 
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Percussion drills, from Rawlplug 
Co.. do a precision job. Grip and 
drill holder (about $5) prevent 
bashed fingers. Twist or straight 
flute drills cost 96 cents to $5. 



Fast-spiral and deep-flute dri 

are used in concrete; core drill 
for brittle masonry. Use cent 
punch first to prevent drift, 5C 
700 r.p.m. with carbide dril 



Cnr 



Four methods of embedment, a strong fastening technique 




PATCHING CEMENT 



•\"o>C UNDERCUT 
F HOLE IS 
MADE WITH 
CHISEL 




9:^ STEEL 
RN 



STUD BOLT 



POLE 




FLUSH INSERT 



rule is: Consider the type of load. For ex- 
ample, as anchor size increases, so does 
the bolt, pin, or screw. If shear is the 
primary concern, play it safe by using a 
hefty bolt and anchor. If there will be 
tension on the fastener, resistance to pull- 
out must be considered. Ability to create 
friction is what determines an anchor's 
holding power. 

Toggle bolts are the best fasteners to use' 
on thin or hollow walls (concrete block, 
for example). With these, the hole is 
drilled large enough to allow the wings to 
pass through easily. Unlike anchors, tog- 
gle bolts are installed with the fixture on 
the bolt. HU 



New fast-setting patch cements make em- 
bedment in existing concrete (sketches, top) 
a quick job. On new work (right) anchor bolt 
was pushed into concrete before it set up. 




.... 
















Calk anchor is inserted cone-end-first into hole it wedges between the threaded cone and masonry, 

drilled to take anchor snugly in diameter and depth. If masonry is soft or weak, anchor should be 

Special tool for setting it (foreground), made by countersunk slightly below the surface. Machine 

Rawlplug, is included in each box of anchors. screw used with anchor should engage about two- 

When the lead sleeve is calked (struck, photo right) thirds of the thread in the cone, after fixture is in. 
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Five Good Storage 



here do you store out-of -season 
clothing? Or extra dishes? Or items that 
are used just once in a while? If you're 
short on storage space, as most families 
are, chances are that extra gear is packed 
away in a carton somewhere in the attic 
or basement. 

Though you may have been tempted 
to pick up and move, that isn't always 
the answer. Many larger homes with lots 
of floor space lack sufficient closet area. 
A more practical approach is to look 
around your present home for sites for 
built-in closets. All homes have such 
spots; it's just a matter of recognizing 
them. 

Shown here are five ideas for pinpoint- 
ing and using these areas. One or more 
of the ideas may fit in with your needs 
and floor plan. Others may require some 
custom-tailoring to suit the space you 
have available. But all five will help you 
turn your imagination loose in your 
search for storage space. Contiimcd 




IWall space between windows was too narrow 
for a piece of furniture; as a result, the wall in 
this 12-foot bedroom was being wasted. By adding 
a floor-to-ceiling built-in, it was put to use. Unit 
includes bookcases and storage cabinet on the left; 
seats below each window; a narrow supplementary 
clothes closet in the center; and at right, a lighted 
dressing table with glove drawer and shoe cabinet 
below the pull-out shelf, and more storage cabinets 
above the mirror. Note: If radiators are below 
windows, seats should be vented with grille. 




2 Straight-run stairway from first to second floor usually 
provides space for a small closet with a raised floor. 
Ceiling over the stairs is extended, with care taken to main- 
tain required head room, and the closet is built within the 
addition. Supporting two-by-four framework is tied into 
studs in the far wall, fastened to floor on the near side. 
Closet shown can be used for seasonal storage or, with 
shelves added, for towels, linens, and bathroom supplies. 
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3 Most center-hall homes, with living and din- 
ing rooms flanking front door, lack an entryway 
closet. Also, traffic to the kitchen may have to 
pass through the dining area. By building the coat 
closet into an island, it becomes a room divider 
that creates a hallway to the kitchen. The closet 
shown was built extra deep, fitted to serve as a 
china cabinet/buffet on the dining-room side. 
Shelves above hold dishes; those below are used for 
linens and silverware. Louvered bifold door between 
closet and outside wall adds to dining privacy, 
doubles as wind screen when front door is opened. 
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4 A breezeway can be used to give the entire family stor 
age relief— without sacrificing its basic function of pro 
viding a covered walk from garage to house. Here, a 13'-by-16 
space contains two closets (for bicycles, garden equipment) < 
lavatory, and laundry center. Since floor, ceiling, and struc 
tural members are already there, construction simply require 
standard wall framing. Exterior door sizes are determinec 
by openings; outside wall covering should blend with house 





5 Buffet-server combinations found iq 
many "apartment size" dining sets fre- 
quently fail to provide adequate storage foi 
all dining accessories. Try this, instead: a 
36"-high wall-to-wall base cabinet to store 
linens and silverware; cabinets above to hold 
china and glassware. Though secured to wall 
studs with 2y/i" screws, hanging cabinet's 
weight-holding capacity should be beefed up 
by fastening to one-by-two cleat spiked tc 
ceiling joists. Decorative doors add style. 



One point to keep in mind when se- 
lecting a closet location: What will it 
hold? If the stored items are to be used 
daily, the closet should be conveniently 
accessible (Idea 3, for example). Storage 
closets for seasonal or little-used items 
can be located to utilize out-of-the way, 
less-convenient space. 

184 POPULAR SCIENCE 



Recommended construction for all units 
shown is of pl3rwood over two-by- 
four framing. Cabinet-door treatment 
can be decorative (with louvers, glass, 
or cloth inside a frame) or practical 
(solid, with perforated hardboard inside 
for hanging small items). If space is nar- 
row, use sliding— not hinged— doors. DI 




Shapes you can't make of wood 
or metal are easy— and cheap— 
with rugged thin-shell cement 

By RICHARD DAY 



Everyone knows you have to build 
concrete at least two inches thick to 
get any strength out of it. Or do you? 
Not with ferro-cement. That's the name 
given to a thin slab of mortar reinforced 
with layers of mesh and thin steel rods. 
Ferro-cement may be only a fraction 
of an inch thick yet be as strong as 
wood of the same cross section. No 
forms are needed. 

Ferro-cement's secret was discovered 
some years ago by Italian architect Pier 
Luigi Nervi. He named it, and first 
used it to build roofs on huge buildings 
without using wooden forms. He then 
persuaded skeptical boatbuilders to try 
ferro-cement for hulls. Now it's the hot- 
test thing in boat construction. And it's 
only %" thick at some points on these 
hulls. Continued 
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Ferro-Cement 
Furniture: 
Build It to 
Last Forever 
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Forming the base of the planter table 



1. Fold metal lath over strip of l^" 
plywood to form each of four 16"- 
by-47" base panels, double-thick. 



2. Form end rolls by bending both 
thicknesses of lath around IV2" 
pipe, wearing heavy leather gloves. 



3. Bend curves in both ends 
each i/4" by-48" rod by insert 
rod through %" hole in he< 
metal bar. Diameter: 25/8"- She 
one rod, use it as template. 




7. Grout scrolls by applying mortar 
by hand, forcing it into mesh with 
finger pressure. First check that no 
cut ends of lath are sticking out to 
snag fingers. Stroke smooth. 



8. Finish edges by packing grout in 
with fingers; it's impossible to do 
smooth job with trowel. Object is 
to leave no mesh exposed. Edging 
must be done soon as possible. 



9. Cover grouted base with po 
ethylene to damp-cure it for 
least six days. If it dries out d 
ing this time, strength will be 
minished. Moisten if necessary. 




13. Attach rim strips with wire 
loops through flange and top disk, 
twisted tight with pliers. Add identi- 
cal strips to edges of inside cutout. 
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14. Dump mortar onto saucer of 
top reinforcement, placetl on sheet 
of polyethylene on flat surface. 
Spread with trowel, work into mesh. 



15. Grout the rim by backing it 
with concrete float. As you fon 
mortar into mesh, move bo 
trowel and float around rim. 



Cl 




. Wire scroll panel to the inside 
jrve of the reinforcing rod with 
lops of wire twisted tight with 
liers. Wire an identical rod along 
ie opposite edge, as well. 



5. Assemble scroll panels by but- 
ting them together on flat surface 
and wiring ail meeting points se- 
curely. Mix your cement, using 
packaged sand mix for mortar. 



6. Spread mortar on each panel 
from bottom up, using flexible 
broad knife. Keep mix as stiff as 
you can trowel and work it into 
every diamond of lath. 




dding the top and applying the finish 



0. Scribe circle for top on double 
leet of lath, pieced out with wired- 
1 scraps. String radius: 23V^". 



11. Mark interior cutout for plan- 
ter well by placing lath disk atop 
curing base. Cut out with snips. 



12. For table rim, use scraps folded 
into three layers 2'/^" wide. Lay 
strip of plywood on top, bend up 
a 1" flange along one edge. Then 
walk on plywood to flatten lath. 




S. Brush on neat cement paste 17. Travertine finish is achieved by 18. Place top on base when fully 

»r bond when parts have set up; swirling fingers through topping cured. It weighs only 75 pounds, 

3at at once with thin sand-mix coat then troweling lightly. This but large diameter makes lifting— 

tpping, colored if desired. Cure. texturing adds interest to surface. and storing, too— a two man job. 
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Proof of ferro-cement's strength: Author and five helpers sit 
on finished table after week's curing. Strength increases with 
age. Directly above: dimensions for table and matching chair. 



You can explore the ferro-cement tech- 
nique by building thin-shell outdoor 
furniture that'll be the talk of the neigh- 
borhood. You'll be pioneering— as I was. 
Popular Science asked me to develop a 
ferro-cement system readers could use. 
The step-by-step photos on the previous 
pages demonstrate the results— as applied 
to the construction of the planter table 
sketched above. As far as we know, this 
is the first time directions for making 
home projects out of ferro-cement have 
ever been published. 

There's no wood anywhere in a ferro- 
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cement project— nothing to 
rot, repaint, or maintain. 
You just make a cage of 
twin layers of metal lath 
wired together, with V4 " re- 
inforcing rods sandwiched 
between or outside the lay- 
ers (depending on the wall 
thickness you want) to hold 
the cage in the desired 
shape. 

You can start with our 
table or create a project all 
your own— perhaps based 
on the design sketches on 
the opening page. Or you 
might want to put the sys- 
tem to work on a garden 
fountain or a small boat. 

Almost anything goes. 
Whatever the project, when 
you sketch out your design, 
forget old concepts and 
limitations, such as the flat 
planes of lumber. Curves 
not only look better in fer- 
ro-cement, they're stronger 
than wide, flat surfaces. But 
keep them simple; avoid 
double curvatures. These 
are tough to form in metal 
lath. Circles, cylinders, 
cones, and scrolls, on the 
other hand, are a snap. 

Once you get your design 
assembled in double-thick 
wire mesh, try to figure 
where the areas of greatest 
strain will occur. Set a light 
load on it and see where 
greatest bending comes. 
Then wire extra strips of 
mesh on at these points, 
for a thickness of three or four layers. 

The real basis of ferro-cement con- 
struction is the reinforcement. Concrete 
will follow anything you can do with the 
metal lath. Keep the 28"-by-96i/2" size 
of the lath sheets in mind as you design 
—though sheets may be lap- joined fori 
larger surfaces, such as our table top. j 
We'd be misleading you if we failed 
to mention that metal lath isn't the most 
pleasant material to work with. Its sharp 
edges cut your hands, skin your knuck- 
les, and snag your clothing. The only 

[Continued on yaae 190] 
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ACOUSTIML CEILING FOR UNDER 




QUIETONE MF Ceiling Panels slip into suspended grid. Shown is popular Fissured pattei 

USG® Suspended Grid System requires 3 simple components, standard 
tools to install. QUIETONE* MF Ceiling Panels slide into place. 

In a matter of hours, you can end ceiling problems, bring last- 
ing beauty and quiet to any room with this system. 

The USG Suspended Ceiling System hides ugly pipes and 
ducts, permits ready access. It reduces room noise. It allows 
overhead lighting. And the good looking mineral fiber panels 
and metal parts will not burn, require no maintenance for years. 
If you can handle a screwdriver, hammer, tin snips, pliers, 
and level— you've got it made! 

Simply fit, cut, and fasten the metal components— wall angles, 
main T's, and cross T's— to form the suspended grid. Lay in the 
QUIETONE MF Panels or USG Luminous Panels and your new 
celling is complete. 

Get materials, instructions at your local U.S.G. building sup- 
plies dealer. For more information, write United States Gypsum, 
101 S. Wacker Drive, Dept. PSM-81, Chicago, Illinois 60606. 




Steel components for grid: Wall Angle, 
Main T, Cross T. 
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USG Ceiling Panels: Fissured (left) and 
Pin Perf patterns. 



United States Gypsum 
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Ferro-Cement Furniture: Build It to Last Forever 

[Continued from page 188] 



sane way to work is wearing leather or 
heavy canvas gloves. But once the lath 
is shaped, the fun begins. 

Metal lath isn't the only reinforcing 
mesh you can use in ferro-cement work. 
Nervi used both chicken wire and ex- 
panded metal. I rejected these because 
the first is so open you'd need many 
layers to lock in the grout— fine for thick 
boat hulls, but not for furniture. Ex- 
panded metal is expensive compared 
with metal lath and offers no special 
advantage. The most promising alterna- 
tive to plaster lath is hardware cloth. 
I'd recommend V4" mesh. Whatever your 
choice, remember you'll need at least 
two layers; a single layer of mesh just 
won't hold the grout. 

Mark your mesh with chalk or crayon 
and cut with snips; I used the aircraft 
type with rubber grips. Use easy-bending 
mechanic's wire to tie the layers and 
sections together. Cut off several dozen 
114" lengths, bend each into a U shape 
and insert it through the lath. Twist the 
protruding ends together with a pair of 
pliers, then snip off the ends and bend 
the twist down on itself. Don't leave any 
tie wires sticking out. 

The grouting job. Anything goes when 
it comes to grouting your concrete mix 
into the layers of mesh. A wide, flexible 
plasterboard joint knife handles a lot of 
material, though it's no good on sharp 
curves. I found small trowels too slow. 
You'll end up doing much of the contour 
grouting with your bare hands. If the 
alkali in the cement roughens your skin 
too much, wear rubber gloves. 

Grouting goes best if the lath is posi- 
tioned with its openings facing down. 
You can dump mix at the bottom of 
vertical surfaces and trowel upward to 
fill every opening. Two groutings are re- 
quired. The first fills the mesh and cre- 
ates a structure. The second covers the 
mesh to protect it from corrosion— and 
provides an attractive surface. Let the 
first grout coat set up, then brush on a 
coat of neat cement paste— portland ce- 
ment and water. Use enough water to 
produce a melted-ice-cream consistency. 
Before this dries, spread on a topping 
layer of sand mix to about Ys" thick. 
If you've fumbled your hand-shaping of 



the edges, you can finish them off with 
this topping layer. 

For the initial grout, packaged sand 
mixes, such as Sakrete, work fine— or you 
can mix your own, using one part port- 
land cement to three parts concrete sand. 
Either way, add just enough water to 
make the mix workable. Don't use a 
mortar mix for grouting— it's too weak. 

To add color to your project, you have 
a choice of methods. The best is to build 
it of integrally colored concrete. Just 
use white cement and add the desired 
concrete pigment as you mix in the sand. 
Or use regular gray sand mix for the 
structure, let it set, and brush on the 
neat-cement bonding agent; then trowel 
on a topping layer of colored concrete. 

You can also stain or paint your proj- 
ect. But if it's a bench, be sure to use a 
nonchalking exterior paint that's com- 
patible with concrete. 

Building the Planter Table. You'll need 
six sheets of plaster lath. The base is 
made from four sheets doubled, rolled 
into scrolls, and wired together. You can 
add a false bottom of doubled lath, wir- 
ing this to the inner walls to form a 
planter recess. This avoids having to fill 
the core full depth with soil. Depending 
on the plants you'll use, you may want 
to leave small drainage holes and fill the 
recess partly with pebbles before adding 
the soil. 

The table top is formed of two sheets 
of lath, pieced out with scraps. No rein- 
forcing rods are needed. The iimer flange 
fits into the planter base to keep the top 
from shifting. When fully grouted, the 
top is %" thick, and weighs 75 pounds. 
For winter storage, you just lift it from 
the planter base and roll it on its rim. 

If filled with earth, the base may be 
left in place. But if you want the two 
sections to weather equally, empty the 
base and put it in storage. 

The total cost for the lath, I/4" rods, 
wire, packaged sand mix, and coloring 
pigment was about $10. Just try to 
match that price in any other material! 

If, in your experiments with ferro- 
cement, you come up with a better mesh 
than that blasted metal lath— would you 
let me know? I've still got my matching 
scroll chairs to build. UH 
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STIHL041 AV 

World's 
only Chain Saw 

with built-in 
Shock Absorbers 
that eliminate 



As shown by the figures - Shock 
absorbers strategically positioned at 
3 suspension points absorb and 
reduce engine and chain vibration. 
Give you the smoothest working 
chain saw ever - practically eliminate 
muscle fatigue! This advanced 
SVa horsepower lightweight makes 
even big cutting jobs seem shorter, 
easier. 

Why not give your customer a chance 
to try it too ! 



STIHL American^ Inc. 

194 Greenwood Ave., Midland Park, N.J. 
Telephone 201-445-0890 
7364 Lee Industrial Blvd.Mableton 
(Atlanta) Georgia 

2468 Teagarden Street, San Leandro, 
California — 
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REMODEL' FIX UP NOW ^^^^ ^ ^™ lmk 

ULifiuuLL, riA ur iwn ^nd greater value 

For tools and home-improvement materials ... for professional 
advice . . . shop at these great building materials centers. 



iMIZOIIA 

FiimrtlhBallraltli Lmnbir t9. 

Benson 
Casa Grande 
Chandler 
Coolidge 
Eloy 

Rorenc* 
Gilbert 

Mesa 

Nogales 

Prescott 

Superior 

Tombstone 

Tucson 

Wickenburg 

Winkelman 

Yuma 

O'Malley Building Materials 

Buckeye 

Glendale 

Mesa 

Nogales 

Phoenix 

30 East Dunlap 

5307 W. Missouri Ave. 

M02 Smitii Central Ave. 

2626 East Indian School Rd. 
Scottsdale 
Tempe 
Tucson 

1310 South Wilmot Rd. 
Wellton 
Yuma 

ARKANSAS 
Long Bell 

Ft. Smith 
Little Rock 
Springdaie 
Lowe^ 

BIytheville 

Moore's supor Sttrit 

Little Rock 



CALIFORNIA 
Builders Emptrlmii 

Buena Park 
Chatsworth 
Covina 

East Los Angeles 

Escondido 

Fullerton 

Granada Hills 

La Crescienta 

La Habra 

Lancaster 

Los Angeles 

Reseda 

Riverside 

Sima 

Tarzana 

ThoHund Oaks 

Ttatin 

Van Nuys 

Westminster 

Diamond National Corp. 

Anderson 

Ar1}uckle 

Atwater 

Auburn 

Biggs 

Chico 

Colusa 

Concord 

Ounsmulr 

Esparto 

Fairfield 

Fair Oaks 

Fresno 

Gait 

Grass Valley 

Hanford 

Lakeport 

Lincoln 

LIvermore 

Lodi 

Manteca 

Martinez 

Modesto 

Oakdale 

Orland 



Oroville 

Paradise 

Petaluma 

Placervllle 

Pt. Reyes Station 

Red Bluff 

Redding 

Roseville 

Sacramento 

Santa Rosa 

Sebastopol 

Stockton 

Tahoe Paradise 

Turlock 

Ukiah 

Vacaville 

Williams 

Woodland 

Yuba City 

Fonrtrtb-fialbraitb Lumber Co. 
Needles 

COLORADO 

Foster Lumber Company 
Boulder 

Broomfield 

Brush 

Burlington 

Calhan 

Dillon 

Fort Lupton 

Glenwood Springs 

Gunnison 

Limon 

Loveland 

Minturn 

Montrose 

Salida 

Stratton 

Windsor 



CONNECTICUT 
Grossman's 

Branford 

Hartford 

Manchester 

No. Haven 

Orange 

Torrington 

Wallingford 

Moore^s Super Stores 

Newlngton 

South Windsor 



DELAWARE 

Lowe's 

Dover 

Wilmington 



FLORIDA 

Bond-Howell Lumber 

Daytona Beach 
Jacksonville 

600 E. 8th St. 

1066 University Blvd. 

9420 Beach Blvd. 

4020 University Blvd., West 

6646 San Juan Ave. 

7700 Lem Turner Rd. 
Lake City 

New Smyrna Beach 

Ormond Beach 

St. Augustine 

Lindsley — R.B.C. Lumber 

Boll* Glade 

Boca Raton 

Cocoa 

Coral Gables 
4400 Ponce Oe Leon 
4300 Ponce Do Leon 
Delray Beach 
Ft. Lauderdale 
800 N.E. 3rd Ave. 



Key West 

700 Catherine St. 

530 Truman Ave. 
Lake Park 
Lake Worth 
Largo 
Miami 

1635 N.W. 28th St. 

1628 N.W, 28th St. 

1901 N.W. 22nd St. 

3700 N.W.N. River Dr. 

2160 S.W. 27tb Ave. 

3817 N.W. 17th Ave. 

812 S.W. 12th Ave. 

8820 Bird Road 

496 N.E. 79fh St. 

8201 S. Dixie Hws. 

3505 N.W. 79th St. 

3690 N.W. North River Dr. 
Miami Shores 
North Miami 

12725 N.W. 7th Ave. 

410 N. Miami Bch. Blvd. 

16160 Biscayne Blvd. 

680 N.E. 127tb St. 
Oakland Park 
Opalocka 

14300 N.W. 27th Ave. 

17845 N.W. 27th Ave. 
Porrine 
Pinellas Park 
Pompano Beach 
South Miami 
St. Petersburg 
Tampa 

5015 W. Hillsboro Ave. 

3500 Henderson Blvd. 

4002 Gandy Blvd. 

9340 N. Florida Ave. 

4335 E. Hillsboro Ave. 
Tavernier 
Tico 

Vero Beach 
W. Ft. Lauderdale 
W. Hollywood 
West Palm Beach 
Pinellas Lumber Co. 
St. Petersburg 

1400 Central Avenue 

9400 Bay Pines Blvd. 

333 75th Avenue 

Haines Road at 28 St. N. 



IDAHO 

Bostswy Bidk Conters 

Aberdeen 

American Falls 

Arco 

Boise 

Cascade 

Emmett 

Gooding 

Homedale 

Idaho Falls 

Marsing 

Mt. Home 

Payette 

Rexburg 

Rigby 

Rupert 

St. Anthony 

Shelley 

Weiser 

Wiidor 

OtamMi NntioMl Corp. 
Albeni Falls 

ILLINOIS 
Fullerton Lumber 
Buda 
Freeport 

Kewanee 

Monmouth 

Great Plains Supply 



Edward Hines Lumber 

Chicago 

5245 Archer Ave. 

1168 N. Halsted St. 

3840 Milwaukee Ave. 

1801 Grace St. 

1834 Balmoral Ave. 

4626 West 63rd St. 

1620 West 59th St. 

2431 S. Wolcott Ave. 
Cicero 

Downers Grove 
Evanston 

1613 Church St. 
Evergreen Park 
Glenview 
Highland Park 
Homewood 
Itasca 
La Grange 
Lombard 
Melrose Park 
Mt. Prospect 
Palatine 
Park Ridge 
River Forest 
St. Charles 
Villa Park 
Sterling Lumber 
Bensonville 
Ontarioviile 

United BMlMtag Conttrs 

Galena 
Oregon 



IOWA 

Fullerton Lumbtr 

Allison 
Anthon 
Aveca 



219 N.W. I Ave. 
Ft. Pierce 
Hialeah 
Holly Hill 
_^ollywood 
.^^omostoad 
Isiamorada 
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Arlington Heights 

Belleville 

Chicago 

5601 Elston Ave. 
East Alton 
Mundelein 
ScliHIor Park 



Belfflond 
Brooklyn 

Burlington 

Carson 

Fonda 

Fort Dodge 

GreenfieM 

Griswold 

Grundy Center 

Manly 

Manson 

Massena 

Montezuma 

Moville 

Newell 

Nora Springs 

Oakland 

Orient 

Rockwell City 

Shelby 

Sioux City 

Villisca 

Walnut 

Waterloo 

WbittenHNre 

Brtat Platm supply 

Belle Plaine 

Bernard 

Cascade 

Earlville 

Elma 

Estherville 
Farley 

Farmersburg 
Forest City 
Klemme 
Little Rock 
Logan 
Manchester 
Marlon 
Mason City 
Missouri Valley 
Monticello 
New Albin 
New Hampton 
Northwood 
Qdebolt 
Onawa 
Ryan 

Swea City 

Turin 

Walker 



Waukon 

Winthrop 

Woodbine 

Midway Olst CMwany 

Atlantic 

United BuHdtal GoMors 

Algona 

Armstrong 

Atlantic 

Audubon 

Bancroft 

Bode 

Clarlnda 

Eagle Grove 

Earlham 

Elk Horn 

Hartley 

Manning 

Mapleton 

Maquoketa 

Monona 

Mt. Pleasant 

Ottumwa 

Postville 

Ringsted 

Shenandoah 

Sioux Rapids 

Sumner 

Tipton 

Titonka 

Waukon 

West Union 

KANSAS 

Foster LuMbor Co«|iany 

Colby 

Dodge City 

Goodland 

Great Bend 

Hoxie 

Leoti 

Lyons 

Manhattan 

Scott City 

Sharon Springs 

Syracuse 

Tribune 

Washington 

Long Bell 

Kansas City 

Topeka 

Wichita 

KENTUCKY 
Loan's 

Frankfort 

LOUISIANA 

Hill-Behan 

Algiers 

Covington 

Harahan 

Gentitly 

Slldell 

MAINE 

Grossman's 

Bangor 

Eastport 

Houlton 

Portland 

Presque Isle 

MARYLAND 
Lumber Yard Inc. 

Bel Air 
Hechlnger 
Hyattsville 
Marlow Hgts 

Rockville 

Wheaton 

Lowe's 

Hagerstown 

Salisbury 

Moore's SMpor StarH 

Aberdeen 
Salisbury 

MASSACHUSETTS 

Grossman's 
Auburn 
Ayer 
Billerica 
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IMPROVE YOUR HOME 



Shop at these great building materials centers 
for ail your home-Improvement needs 



Bnintree 

Buzzards Bay 

Falmouth 

Fitehburg 

Foxboro 

Framinghatn 

Hyannis 

Indian OrclMitf 

Ipswich 

Maiden 

Marshfield 

New Bedford 

Pittsfield 

Quln cy_ 

StONthtM 

Taunum 

Wellesley 
West Springfield 

Whitman 



MICHIGAN 
Mohawk 

Detroit 



ftSapplyCt. 



14S25 W. CMCMO 
11500 E. 8 Mltelidl. 

2170 Dix Ave., Lincoln Pk. 
33600 Plymouth Rd., Livonia 
26640 Gratiot Ave., Roseville 

MINNESOTA 
Fullerton 

Bird Island 
BrowfitOR 
Buffalo 

Duluth 
Elk River 
Fairfax 
Gaylord 
Glencoe 
Hector 
Kimball 
Lanesboro 
Maple Lake 
Monticello 
Norwood 
Paynesville 
Rochester 
Rockford 
Watertown 
Great PMM Sapply 
Ada 
Argyle 
Brownsdale 
Canby 
Choklo 
Clarkfield 
Dawson 
Easton 
Edgerton 
Ellsworth 
Fulda 
Ivanhoe 
Lakefield 
Madison 
Marshall 
Morristown 
Osakis 
Pipestone 
Preston 
St. Joseph 
Twin Valley 
VesU 
Wabasso 
Waterville 
Wood Lake 

United Buiidiiig Ceitars 

Adams 
MlwrtLea 
Austin 
Balaton 
Claremont 
Clements 
Elgin 
Ellendale 
Faribault 
Granite Falls 
Hayward 
Hutchinson 
Jackson 
Lake City 
Lakeville 
Lewiston 
Long Prairie 
Luverne 
Lyie 

Mankato 
Milrey 



Minneota 
Moorhead 

Pipestone 

Plainview 

Redwood Falls 

Rochester 

Rushford 

St. Charles 

Sherbum 

Slayton 

Spicer 

Trimont 

Wabasha 

Walnut Grove 

Waseca 

Welcome 

Winona 

MISSISSIPPI 
Celumbus Lumber Ce. 

Brookhaven 

MISSOURI 
CeMral HardMM 

St. louts 

Downtown 

Halls Ferry 

Kirkwood 

North Union 

Kingshighway 

WelTston 
Pester Lumber CiMpaaf 
Kansas City 
Fullerton Lumber 
Maryville 
Hlli-Behan 
St. Louis Area 

Affton 

Fenton 

Florissant 

Jennings 

Kirkwood 

Lemay 

Mattese 

Pagedaie 
Lenglell 
Columbia 
Hannibal 

Moore's Missouri Co. 
Sikeeton 

MONTMUI 



Emerson 

Homer 

Laurel 

Madison 

Newcastle 

Qrcherd 

Plainview 

Ponca 

Randolph 

Walthill 

NEW HAMPSHIRE 
Grossman's 

Laconia 



Baker 
Terry 
Wibaux 
Great PialM 

Glasgow 
Havre 
Sidney 

United Building Centers 

Billings 

Bozeman 

Butte 

Conrad 

Fairfield 

Fairview 

Forsyth 

Glasgow 

Glendive 

Great Falls 

Hamilton 

Harlem 

Helena 

Laurel 

Malta 

Miles City 

Plentywood 

Red Lodge 

Roundup 

Sidney 

Wolf Point 

NEBRASKA 

Foster lomber Canpany 

Chappeli 
Sidney 
Fullerton 
Gordon 
Norfolk 
Valentine 
Wahoo 
Wakefield 
Wayne 

Great Plains Sayply 
Coleridge 
Creighton 



Nerth NaverMll 



Salem 

NEW JERSEY 
Channel LWHber 

Belleville 

Clifton 

Livingston 

Mt. Holly 

Neptune 

Newark 

Parlin 

Sayrewoods 

South Plalnfield 

Springfield 

Totowa 

Dykes Lumtar 

Hoboken 

702 Clinton St 
Newarit 

BWMariwtSt 
Paramus 846 Koute 17 
Weehawken 

Blvd. East & 19th St. 
Moore's Super Stores 
HigMstown 
Vineland 

NEW MEXICO 

FoxwertlhCalbialtli Lmnlwr Ge. 

Aiamogordo 

Deming 
Grants 
Silver City 

NEW YORK 

Dykes Lumber 

Bronx 

1777 West Farms Rd. 
Brooklyn 

647 Atlantic Ave. 
Manhattan 

160 Chambers St. 

175 Spring St. 

137 W. 24th St. 

138 E. 25th St. 
348 W. 44th St. 
238 W. 108th St. 
310 E. 117th St. 

Long Island 

215-23 42nd Ave., Bayside 
450 Union Ave., Westbury 
153 E. Merrick Rd., Freeport 
143 Pine Aire Drive. Brentwood 
26-16 Jackson Ave., L. I. C. 

Grossman's 

Babylon 

Cortland 

Glens Falls 

Groton 

Herkimer 

Ithaca 

Kingston 

Latham 

Patchogue 

Port Jefferson 

Rensselaer 

Riverhead 

Sayville 

Schenectady 

Syracuse 

Watertown 

NORTH CAROLINA 
Lowe's 

Asheboro 
Asheville 
Boone 
Brevard 



Charlotte 
Durham 

Greensboro 

Hendersonville 

Hickory 

Lumberton 

Marion 

Mayodan 

North wilkesboro 

Raleigh 

Rockingham 

Shelby 

Sparta 

Waynesvlllc 

Whiteville 

Wilmington 

Wilson 

Winston-Salem 
Moore's Super Stores 
Asheville 
Salisbury 

NORTH DAKOTA 
Fullerton Lumber 

New England 
Great Plains Supply 

Berthold 

Bottineau 

Bowbells 

Butte 

Cando 

Churchs Ferry 

Columbus 

Crosby 

Devils Lake 

Fessenden 

Finley 

Galesburg 

Garrison 

Grenora 

Haivey 



Hettinger 

Jamestown 

Kathryn 

Lansford 

Leeds 

Maddoek 

Max 

Minot 

Moball 

Parshall 

Powers Lake 

Rolette 

Rolla 

Rugby 

Ryder 

Sherwood 

Stanley 

Tioga 

Towner 

Underwood 

Watford City 

Westhope 

Williston 

Wimbledon 

United MMIng Centers 

Casselton 

Edgeley 

Ellendale 

Forman 

Linton 

Lisbon 

Napoleofl 

Oafces 

OHIO 

Forest City 

Akron 

Chapel Hill 
Bedford 
Cleveland 

17903 St. Clair 

14651 Lorain Ave. 

10800 Brookpark Rd. 

Mayfield Heights 
Moore's Super Store 
Canton 
Mansfield 
Marietta 
Lowe's 
Belpre 

OKLAHOMA 



Lawton 
Midwest City 
Oklahoma City 
Ponca City 
Tulsa 
Watoi«8 
Woodward 

OREGON 

Bestway UUg. Ceaten 
Klamath FaHs 
Nyssa 

PENNSYLVANIA 
Grossman's 

Reading 

Scranton 

York 

Moore's Super Stores 

Allentown 

Camp Hill 

Cbambersburi 

Cleona 

Wllllamsport 

Wolf Supply Go. 

Gettysburg 

Manchester 

WriEhtsville 

York 

lumber Yard IM. 

Chambersburg 

Hanover 
York 

RHODE ISLAND 
Grossman's 

North Kingstown 
Woonsocket 

SOUTH CAROLINA 
Lowe's 

Anderson 

Charleston HeiflltS 
Columbia 
Craenvilio 



ing 

oBoach 



Sumter 

SOUTH DAKOTA 
Fullerton Lunbor 

Armour 
Burke 
Colome 
Corsica 
Emery 
Irene 
Kimball 
Lemmon 
Miller 
Mitchell 
Mt. Vernon 
Piankinton 
Platte 
Scotland 
Tyndall 
Vermillion 
Wessington Springs 
Winner 
Yankton 



Edmond 
Kingfisher 



Aleester 

Arlington 

Beresford 

Bridgewater 

Brookings 

Canton 

Centervillo 

Elk Point 

Elkton 

Flandreau 

Gary 

Havti 

Lake Norden 

Lemmon 

Lennox 

Nunda 

Wakonda 

United Building Ct. 
Aberdeen 

Avon 

Bradley 
Britton 
Clark 

Clear Lake 
Oe Smet . 

conftinMn 
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Copyrighted material 



So easy... even 
your wife can 
install this new 
hardwood floor! 





Just peel off film backing 
and press tile in position 

• Lay over old asphalt tile or wood floor, 
concrete or plywood subfloor 

• Self-Stik tape holds floor tile in place 
permanently — no nailing or messy ad- 
hesives required 

• Beautiful genuine hardwood (Oak or 
Pecan) in stylish parquet pattern 

• Easy-care Urethane Prefinish (best ever 
developed) resists wear and stains 

• Laminated hardwood is good for a life- 
time of hard wear 

Bruce Self-Stik 
Hardwood Floor Tiles 

See your lumber or building supply dealer 



Mail for free literature 



E. L. Bruce Co. 

1742 Thomas St., Memphis, Tenn. 38101 

Send complete data on Bruce Self- 
Stik Hardwood Tile and other Bruce 
Floors to: 




Name. 

Address. 



HOME IMPROVEMENT DEALER LIST 

For tools and home-improvement materials... 
for professional advice ... shop at these great 
building materials centers. 



Groton 

Hoven 

Lake Andes 

Lake Preston 

Miller 

Parkston 

Red field 

Springfield 

VermilMon 

Wagner 

Watertown 

Webster 

Yankton 

TENNESSEE 

Lowe's 

Bristol 

Chattanooga 

Kingsport 

Knoxville 

Nashville 

TEXAS 

Foxworth-Galbralth 

Alpine 

Ballinger 

Balmorhea 

Bonham 

Borger 

Carrollton 

Clarendon 

Commerce 

Cooper 

Denton 

Dumas 

Eldorado 

Electra 

Greenville 

Hereford 

Howe 

Kermit 

Kerrville 

Marta 

McKinney 

Mount Pleasant 

Nocona 

Ozona 

Paris 

Pecos 

Pilot Point 

Ralls 

Saint Jo 

Sherman 

Sonora 

Spearman 

Stratford 

Sudan 

Sulphur Springs 
Whitesboro 
Winnsboro 
Winters 
Long Bell 
Amarillo 
Plainvievi/ 
Wichita Falls 



UTAH 

Bestway Bide. Ct. 

Layton 
Ogden 
Provo 
Tooele 

VERMONT 

Grossman's 

Brattleboro 
Montpelier 
Rutland 
Winooski 

VIRGINIA 

Hechinger 

Alexandria 
Falls Church 
Lowe's 

Charlottesville 

Hopewell 

Newport-News 

Norfolk 

Richmond 

Roanoke 

Staunton 

Suffolk 

Vienna 

Woodbridge 

Moore's Super St. 

Chesapeake 

Lynchburg 

Newport-News 

Petersburg 

Richmond 

715 E. Seventh Rd. 

2201 Dabney Rd. 
Roanoke 

1824 Jefferson St. S. 

29 Reserve Ave. S.W. 
Verona 

Virginia Beach 
Winchester 

WASHINGTON 
Bestway BIdg. Ct. 

Auburn 

Bellevue 

Ellensburg 

Enumclaw 

Moses Lake 

Othello 

Prosser 

Sunnyside 

Yakima 

Diamond National 
Corp. 

Kennewick 

Spokane 

Ernst Hardware 

Aurora Village 

Ballard 

Bellevue 

Burien 

Everett 

Longvlew 



Northgate 

Olympia 

Renton 

Seattle 

Tacoma 

University Village 
Westwood Village 

WASHINGTON, D.C. 
Hechinger 

825 Bladensburg Road, N.E. 
5925 Georgia Ave. N.W. 
4555 Wisconsin Ave. N.W. 

WEST VIRGINIA 
Lowe's 

Charleston 
Huntington 
Oak Hill 
Princeton 
Moore's Super St. 
Charleston 
Dunbar 
Wheeling 

WISCONSIN 
Fullerton Lumber 

Arcadia 

Beaver Dam 

Ellsworth 

Monroe 

Neillsville 

Ripon 

Waupaca 

Wausau 

United Building Ct. 

Berlin 

Bloomer 

Chippewa Falls 

Cornell 

Durand 

Greenwood 

Lacrosse 

Loyal 

Marshfield 

Menomonie 

New Auburn 

Owen 

Platteville 

Richland Center 

Spencer 

Stanley 

Watertown 

WYOMING 
Foster Lumber 

Casper 

Cheyenne 

Glenrock 

Green River 

Lander 

Newcastle 

Rawlins 

Rock Springs 

Saratoga 




If s Home Improvement Time! 
i ^ ■ 

says Popular Science and the 

Home Improvement Coordinating Committee 

National Association of Home Builders 

National Home Improvement Council 

National Lumber and Building Material Dealers Assn. 

NERSICA, Inc. — National Remodelers Assn. 
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WELLSAW® 400 

... The ALL-AROUND 
Power Saw 

Use it 

• all-around the home 

• all-around the workshop 

• all-around the garden 

• all-around the clock! 

Tough, rugged WELLSAW 400 puts 
you in the expert class — no matter 
how tough the saw job you tackle. 
Handles comfortably as a hand saw, 
but is power-packed to lick the 
toughest jobs. Safest power hand 
saw of them all — even teenagers use 
it skillfully. Choice of models with 
8" or 16" blades. Long-lasting blades 
are economical, throwaway type, 
quick and easy to change. Your 
equipment, hardware or tool dealer 
has a WELLSAW 400 or can get 
one for you. See him today. 




Cut rafters 



Cut plywood 



Send coupon for "Sawing Magic of WELLSAW 400." 
16 pages telling the story of WELLSAW 400 versatility. 

WELLS MANUFACTURING CORPORATION 

500 Service Road, Three Rivers, Michigan 49093 



Name. 




Address. 
City 



.State. 



•00 



Meet the "Stow-it-All 



99 



The fence that stores everything. .(Zr, 



It's a fence! It's a storage unit! It grows with 
you! Each section is a separate 3 foot module you 
build and attach os you need it. The whole unit is 
constructed of workable, standard Western Wood 
grades, readily available at your local lumber yard. 

The "Stow-it-AH" is just one of the 12 outdoor 
living projects in our new Western Wood idea 
book. For your copy plus a set of plans for this unit, 
send 25c and the coupon. 



(W) 



WESTERN WOOD PRODUCTS ASSOCIATION 
Dept. PS-968, Yeon BIdg., Portlond, Oregon 97204 

Please send me fhe new Western Wood "Outdoor Living"' 
idea book and ' Stow-it-AII" plons. Enclosed is 25c. 



Name- 



Address- 



\\festern \\bod 
does it beautifully. 



I City. 



-Stote- 



.Zlp. 



Wei'ern Wood* mctwde knotty end deer gtadei of Doyglos Fir, Pondrroio Pine, 
Weitern Red Cedar, Incense Ccdor, Wejtern Hemlock, While Fir, Engelmonn 
Spruce. Western Lorch, Lodgepclc Pine, Idaho While Pine, and Sugar Pine. 
One of o lertei presented, by members of the Forest Products Promotion Council 
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Hints from 
the Model Garage 



DRAWINGS BY 
DAN TODD 



Brakes must be bled when refitting wheel 
cylinders after overhaul. To keep system 
from running dry, feed brake fluid to the 
master cylinder from a bottle. Leave the 
bleeder screw open. When fluid starts drip- 
ping through, no more bleeding is necessary. 




Window-button rods that drop down inside a 
car door can be retrieved with this simple 
tool: a conical spiral of tightly coiled copper 
wire, brazed or soldered onto a 6" length of 
3/32" rod. The tight coils easily engage the 
threads of the button rod for lifting it. 




Make a foolproof dash-operated hood lock for 

a '68 Chevy (and other cars with a similar 
hood lock) with a door bolt and a standard 
90" choke cable. Install the bolt so it pre- 
vents the latch from freeing the hood. Pull 
the cable to unlock the hood, push to lock. 



Jammed valve lifters in six-cylinder engines 
can usually be removed with a worm-drive 
hose clamp. Tighten the clamp; then twist 
the lifter while pulling it out. This way, you 
avoid the nuisance of removing the oil pan 
to drive up the lifter from the bottom. 
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The answer to 
sticky problems 



BSSSSBESSnSBB 



You've heard that annoying clatter of sticky valve lifters. 
|It means trouble now, and maybe bigger trouble down 
the road. 

Quaker State SDA takes sticky problems like these in 
stride. Frees up sluggish valves, lifters and piston rings. Cleans 
out the offending varnish and sludge deposits. And restores 
the engine power a car should deliver. 

If you do a lot of stop-ond-go driving, SDA is the 
answer here, too. It prevents the rust and corrosion that can 
build up in this kind of driving. 

All this sounds like quite a major overhaul. It isn't. 
In just two minutes SDA goes to work to tune up your engine. 

Quaker State your cor to keep it running young. 





QUAKER 

STATE 

MOTOR OIL 






836D COVER 



SPORTS PICKUP COVER 



These units represent over 

38% of all pickup covers sold 
in the United Stales last year. 
Buy a wmnerr gel real value. 
Manufactured and sold by 
over 170 Assemblers across 
the U. S. A. 



Here's the biggest seller across the land, 
and for good reasons. Sturdy - made wWh 
Winnebago Theuno«Paoel.* Fully Insulated 
for year round comfort. Permanently 
bonded white painted aluminum exterior, 
expanded foam insulation, and a beauti- 
fully finished plywood interior. Big win- 
dows with screens. Varied door options. 
Models for almost Every pickup on the 
road. FREE ILLUSTRATED CATALOG! 



' lAffWJiEAScO Industries, Inc. PS-S 
W W P.O. Box 152, Forest City, Iowa S043« 

Please send me full details on Pickup Covers. 

Name 

Address 

City 

LState 



-Zip- 



AMERICA'S 
'1 SELLING 
PICKUP 
COVER 
AND 
TOP 
DOLUR 
VALUE 
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REMINGTON 
ROD SAW. . THE 
TOOTHLESS WONDER. 




Our new Rod Saw has no teeth. Instead, it has thou- 
sands of permanently bonded tungsten carbide cut- 
ting edges. 

The rod itself fits any standard 10" hack saw frame 
But the similarity ends there. Because the Rod Saw 
cuts through things a regular hack saw blade won't 
even scratch. 

it cuts through spring steel, hardened bolts, welds 
and cast iron with ease. And because of the tool de- 
sign, the cutting edges ^o all the way around the rod. 
So it not only cuts straight, but also cuts in any di- 
rection on brick, glass, flagstone, ceramics, fiberglass, 
laminates and other hard-to-cut materials. (And does 
it faster, because it cuts on both forward and back- 
ward strokes). 

Originally developed for industry, now priced for 
home use, the Remington Rod Saw is now available at 
most hardware stores. 

You should not have any trouble recognizing it. Just 
look for the saw without any teeth. 



^min gtoih 



WHAT'S HE DOING! 

Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 

Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 

Send $2.00 W(W!?S!fKMB!iW!Sf!!M 

Today To p g. BOX 99 • HICKORY 7 . N. C. 28601 




SAVE ON wonn 

Imported & Domestic WW W W V 




^ CABINET HARDWARE -VENEERS -TOOLS 

EVERYTHING for the Wood Shop 

^New 1969 Catalog Ready! 

OVER 1500 ITEMS at MONEY SAVING 
PRICES! Finest domestic and imported 
hardwoods ... all dimensions. Hardwood 
veneers. Power tools at discount prices. 
Hardware, lamp parts, upholstery supplies, 
mosaic tile. Hard to tind inlays, bandings, 
etc. Get new catalog . . . send name, address 
and enclose 2Si to pay postage, handling. 



\ 2729 S. MARY ST., CHICAGO, ILL 60608 



The Basement with Movable Walls 

{Continued from page J 66] 
I avoided the extra work of installing 
shelf standards by using Masonite's Liv- 
ing Wall— a random-grooved hardboard 
panel with slots in some of the grooves to 
take shelf brackets. My furring provided 
the necessary space, behind, for hooking 
in the brackets. Living Wall comes in the 
same wood tones as Royalcote; I chose 
Honeytone Cherry for everything but the 
feature wall, which has a white rough- 
sawn effect, for contrast. The wood-grain 
molding for this wall is actually plastic- 
a two-part unit with a nailing strip and 
snap-on clamshell, made by Gossen Corp., 
2040 W. Bender, Milwaukee 53209. 

The framing for the partition was a 
standard two-by-four assembly: first, a 
sole spiked to the floor with concrete nails; 
a top plate nailed across the joists; studs 
fitted between. I faced the entire framing 
before adding the bar and snack shelf. If 
I ever want to dispose of one or the other, 
the wall won't be spoiled. 

The Brunswick pocket-billiard table— 
which had started all this— served as my 
utility bench. It had come knocked down 
in carton; squashed flat, the carton made a 
fine auxiliary work top. 

Surefooting high heels. With the panel- 
ing in place, I turned to the floor. For 
durability and easy maintenance, I 
wanted vinyl-asbestos tile, but I was 
afraid it might not provide ideal footing 
around the billiard table— especially for 
female friends who might try contortion 
shots in high heels. So I tiled an 8-by-12- 
foot playing area in carpet tile— no prob- 
lem, since both the vinyl and the carpet 
came in one-foot squares. 

Now I was ready to shop around for 
accordion partitions. There are many 
kinds, of course, including inexpensive 
fabric types. But I was after glamour, to 
complement the wall paneling. The best 
folding door I found in prefinished wood 
is made by Woodfold-Marco, Box 346. 
Forest Grove, Ore. 97116. The mahogany 
plywood panels are five inches wide, 
joined with continuous metal hinges and 
a vinyl seal, and hang from nylon wheels 
or glides in a steel track. Folded, they 
occupy only one inch per lineal foot, and 
can be positioned emywhere on the track. 

I chose the top of the line— Woodfold's 
400 Series— for my main partition. The 
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The Basement with Movable Walls 

joints are capped with wood astragals. 
The 100 series, without astragals, conceals 
the furnace area, and an economy door 
(with four-inch- wide fiberboard panels) 
separates shop and laundry areas. 

You order these partitions to the size of 
the finished opening. They're made to any 
width, and proper top and bottom clear- 
ance is allowed at the factory. If you w£int 
the track to bend, a curvable aluminum 
track is available at extra cost. 

Where the track would be closed at 
both ends, I fastened one end with a 
loosely driven screw, swung the track to 
one side, and fed the door onto it, then 
pivoted the track into position to drive 
the remaining screws. 

The light fixture over the billiard table 
is specially designed for such installa- 
tions. The acetate domes have a grid dif- 
fuser to soften the light. Called the Cue 
Master Pool Light, it's available from 
Kentucky Billiards Mfg., 3624 Decoursey 
Ave., Covington, Ky. 41015. 

An "intrusion alarm." Since this base- 
ment is isolated from the rest of our 
split-level home— more so, now that the 
acoustical ceiling cuts down on sound 
transmission through the floor— I felt 
some electronic communication was in 
order. In the color photo of the entry wall, 
on the lower shelf of the stairway parti- 
tion, is a transistor intercom-radio system 
made by Talk-A-Phone, 5013 N. Kedzie, 
Chicago 60625. The flat box lying on top 
of this— deliberately inconspicuous— is an 
ingenious "intrusion alarm" that scans 
the party room with an invisible ultra- 
sonic beam. Once it's activated (when the 
basement is shut up for the night) this 
watchdog will detect any motion in the 
room, turn on the lights, and trigger an 
alarm bell upstairs. We've an additional 
scanner at each outside door, upstairs, 
to alert us to intruders while we're in 
the basement. The system is available 
from L. E. Carson Co., 173 W. Madison 
St., Chicago 60602. 

The final bit of electronics in that same 
photo is the 11-inch portable TV made by 
Broadmoor Industries, 530 Santa Rosa, 
Des Plaines, 111. 60018. It's ideal for stow- 
ing on a shelf, and lets me break for the 
news and then go right back to my game. 
After all the work my passion for pool 
cost me, I'm not about to miss a shot. DH 




super 



We make a lot of super 8 KODAK 
Instamatic Movie Cameras. All drop-in 
loading, no winding, uninterrupted " ' 
shooting. But one's got to do the most * i- 
for you. This one — the brand-new . i < < 
Kodak Instamatic M9 Movie Camera! 

It gives you a broad zoom range— . 
5 to I — either automatically by power ^ 
zoomormanually. And four shooting . 
speeds. And through-the-lens viewing ^ - 
with visible zone-focus indicator for 
easier focusing as well as sports finder 
for fast action. Through-the-lens 
CdS automatic exposure control, too. 
And a super-sharp focusing //i.8 lens ! 
Provision for remote control and 
single frame exposure. 

Get the most for your money. The new 
Kodak Instamatic M9 Movie Camera 
in handsome wood-grain vinyl finish, 
less than ^230, at your Kodak dealer's. 

Price subject to change without notice. 

Kodak Instamatic '' M9 
Movie Cameia 





Kodak! 
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To the North Pole on a Snowmobile 

[Cotitimied from pufje 58] 



knees, instead of seated, we chopped off 
the back half of the seats to make the 
kneeling position more comfortable. 

In extreme Arctic cold, the standard 
plastic fuel lines are brittle. Walt replaced 
them with mylar lines, which are softer. 
He mounted speedometers, and degreased 
almost every part, outside of the engine, 
that would ordinarily be lubricated. The 
snowmobile tracks were studded with 
golf-shoe cleats to give more traction. 

But most importantly, Walt designed 
an auxiliary tank that doubled our fuel 
capacity, and he installed a fuel filter 
with an element of 40-micron porosity 
that kept our fuel clean and avoided en- 
gine problems. 

We did most of this work at our base 
camp on Ward Hunt Island, just off N. 
Ellsemere Island, at the edge of the sea 
ice over which we would travel to the 
Pole. 

Our support group of four— John Mor- 
iarity, George Cavouris, Wes Cook, and 
Andy Horton— were at Tanquary Fjord, 
many miles to the south where the bulk 
of our fuel was. (Temporarily with them 
was Jerry Pitzl, who would join us later.) 
They were busy pimiping fuel from large 
barrels into smaller ones that could be 
flown to us on the ice. 

Takeoff time. Walt and the rest of us 
worked on the machines right up to the 
minute of our departure from base camp 
at 1:30 p.m. on March 7. It was minus 
62 degrees when we left Ward Hunt Is- 
land. We were 474 miles south of the 
Pole. Actually we would have to travel 
many extra miles because we drove over 
the sea ice, which drifted constantly from 
west to east. 

It was so cold that Walt had to light a 
piece of rag dipped in gas to warm the 
carburetors and get the machines started. 
We threw away the air cleaners so the 
torch could be held right under the carbu- 
retors. 

Going was so rough the first day that 
we managed only 41/2 hours of travel. The 
problem was ridges. The ice keeps jam- 
ming together, building up pressure 
ridges as high as 40 feet and 125 feet 
wide. It's worst just offshore. 

We had to chop through many of these 
ridges, virtually cutting roads through 
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the ice, with axes and long ice chisels. 
Then we'd have to fill in the holes lo 
level the ice for the snowmobiles to run 
through. 

The team. Six of us started out: Jean 
Luc Bombardier, our scout; Walt Peder- 
son, who brought up the rear so nobody 
would be left behind because of a broken 
machine; Dr. Arthur Aufderheide, our 
photographer and temporary navigator; 
Don Powellek, deputy leader and our 
electronics expert. Ernst Michael, a 
movie cameraman, and I were the others. 
Two of the party rode in snowmobile- i 
towed sleds. | 

Settling in. We made camp at six p.m. " 
This consisted of two tents pitched inside ! 
a square formed by our machines and . 
sleds. We tied the tent ropes to the 
snowmobiles so they wouldn't be blown 
away. 

Our first meal was prepared from the 
special rations developed for us by the 
Pillsbury Co.— cartons containing break- 
fast, lunch, and dirmer. It took 45 min- 
utes to prepare a meal, since we had to 
melt snow to make water to mix with the 
dehydrated food. 

The food rations contained about 5,000 
calories a day per man. We all took 
vitamin tablets. Three of the four men 
who went all the way to the Pole, in- 
cluding myself, lost about 10 pounds 
during the trip. Walt Pederson somehow 
gained 10 pounds. 

Progress was slow. After three days, 
we ran out of gas and radioed our pilot, 
Weldy Phipps, to fly some out. He 
dropped three 10-gallon barrels, but one 
broke— the one with white gas we des- 
perately needed for our stove and heaters. 
So we went without heaters in the minus- 
50-degree night, using what little white 
gas we had for cooking. Doc, Walt, and 
I slept in one sleeping bag to keep warm. 
That was the way it was for three days. 

Then our plane got out to us again and 
made a beautiful drop— 20 gallons of 
white gas, 30 gallons of snowmobile fuel, - 
and even some steaks. 

On our eighth day, one of the machines 
burned out an ignition coil. The disabled 
vehicle was towed onto a large pan of ice 
where we made camp for the night. 

While setting up camp, one of the 

Continued 
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N COLOR TELEVISION 

rhe NRI TV-Radio Servicing course 
ncludes yovir choice of black and 
vhite or color TV training equipment. 
:^olor TV needs thousands of trained 
nen to keep pace with millions of sets 
>eing sold every year. NRI prepares 
'ou quickly. Cash in on the boom. 



IF 

CARD IS 
MISSING 
MAIL 
THIS 
COUPON 



Washington, D.C. 20016 



101-098 




Name 



Address 
City 



□ Check for facts on Gl Bill 



State 



.Age 
-Zip, 



You get more for your money from NRI 



■JRI pioneered the idea of supplying home-study 
tudents with custom designed training kits to 
;ive practical on-the-job experience as you learn. 
[Today, NRI's "3-Dimensional" training can't be 
jqualled. You get more value — from the exclu- 
ive Achievement Kit sent the day you enroll, to 
bite-size" texts and custom training equipment, 
^earning TV-Radio, Electronics or Commxmica- 
ions at home is easy, exciting, the NRI simpli- 
ied, dramatized way. 

IE A SKILLED TECHNICIAN IN AMERICA'S 
ASTEST GROWING INDUSTRY 

legardless of your educational background, you 
an learn the Electronics field of your choice the 
ractical NRI way. The NRI color catalog, sent 

0 you free and without obligation, tells you how 
ou can qualify quickly to be a part of the fast 
rowing Electronic Age; about engineering jobs 

1 business, industry, broadcasting, government, 
low offered to men without college degrees. It 
/ill open your eyes to the great number of suc- 
ess opporttmities available right now in the 
ligh-pay world of TV-Radio Servicing, Broad- 
asting-Commimications and Industrial-Military 
Electronics. With NRI technical training, you 
an take your choice of a wide variety of career 



openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 

MAKE $4 TO $6 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 

Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep yoyur present job while preparing for a bet- 
ter one, and earn $4 to $6 an hour extra in spare 
time while you train, fixing sets for friends and 
neighbors. NRI shows you how. Equipment you 
build and keep becomes useful in your work. 

STEP UP TO BEHER PAY, A BRIGHTER FUTURE 

NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . . . 
mail the postage-free card. If missing, use coupon 
above for FREE NRI color catalog. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 



APPROVED UNDER Gl BILL 

If you served since January 31, 1955, or 
are in service, check Gl line on postage- 
free card or in coupon. 



IRI Programmed Equipment Gives You Priceless Confidence, 
llal(es Learning TV-Radio, Electronics Fast and Fascinating 



BUILD • TEST • EXPLORE All this is yours — from Achievement Kit, 
to solid state Radio, to training-engineered Color TV set — when you 
enroll for NRI's TV-Radio Servicing course. Other courses equally 
complete. Unique training methods, "bite-size" texts, many personal 
services have made NRI the leader in its field for over 50 years. 







TIME PAYMENT 
With Bird engineering's 
Time Payment plan, you 
can pay-as-you-ride. Just 
send $10 down with com- 
pleted coupon on the 
right. 

■Plus interest (rate 
varies with local state). 
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BUY GOVT SURPLUS SAVE TO 85% 



ritH/WOlM SHOCKH 

^^^■V^ Cut 0«Tt 

- Owtir.M 

• (ITEM^^TO)-. Horvwt 
Mrms wilhotrt digging, clear 
private ponds oi co«rsc fish. 
Honrf cronked unit pvt» out IIO- 
VACCrtottt powtffulclectficol 
field in grourtd or water. Ideal 
for espefirTMnts, iKocking fun of 
porties, etc. SAFE. Zj" x 3" « 
4". Shpg. wt. 3 lbs. 




RAniKY OIAt MOTOI 

Cttt C«T*t Off« $ITI.N 




$25.95 '» 



• ( ITBI tsri A ) . ■ PowRful. 

boll bcwing ufltl. Um with Monn 
geor winchts, build hoists, 
electric cots, elc. Opcfotes on 
t to 12 volts DC. 20 to I 9«>r 
folio, <ull« tevefsible. IX 270 

RPM <:6-12VDC. ShohS 8"d. 

.1.1 r i. 6"iii«nll5". Sifg. 
M. Xlbs. 



WAIL TYPi TIIIPHONI 




$7.95 



• (ITEMSTIS-W).. Genuine 

Automotic Electric dial tetc< 
phones. Ideal (or use os tx< 
tension phorws, for use on private 
Syslcms, etc. Work on ony com- 
metcial telephone system. Recorr- 
ditioned, tested, guoronteed. Ex- 
cellent condition, work like new. 
Shipping weight 9 lbs. 



SURPLUS CENTER 



1000'> of Borgaini; Surplut, IxcaM lnv«nt*ry, 
Brand Noma Iqulpmant ii,ftaall<t • reaec nam 
NiMlin • Oui MeMi • Imnil Imlnaam • fimt • NelMi 
Ceaicisun • Tali«Miei • imcnlvt • IltctraiKi • Mn| OlHwi 
"SATitrtcTioii OR Moacr itei avtutiiTiE" 



Lincoln, Nebraska 
ZipCode 68501 



5000<' OXYGEN WELDING TORCH 




I New portable SOLIDOX weld- 
ing torch goes anywhere. Only 
4 lbs. Burns amazing solid oxygen 
pellets & propane. Flame exceeds 
SOOO°F. Braze weld, silver solder, melt 
Va" steel. Complete kit: torch, pellets, 
propane, glasses, braze rods, lighter, 
etc. Ideal for shops, hobby, metal 
repair. Professional results. Low-cost 
SOLIDOX pellets available by mail. 
SOLIDOX is simple and safe. Money- 
back guarantee. Only $34.95 ppd. 
'deanwetd Products Co.. Box 1061. South Gate. Calif. 90280 



To the North Pole on a Snowmobile 

tents got torn. Art and I stitched it uj 
It was so cold that we could only do thre 
stitches at a time. But it was a goo( 
thing we sewed up that rip. 

Whiteout. A whiteout (an Arctic snow 
cloud condition that confuses visual pei 
ception) accompanied by a vicious storr 
immobilized us when we were only abou 
40 miles out from our base camp. W 
stayed in our sleeping bags for about 1 
hours a day for seven days. 

I could hear the ice crashing into th 
pan we were on. It soimds like an arti 
lery barrage. You wonder if the ic 
you're on is going to break up from th 
pressure around it. Winds of more thai 
50 m.p.h. tore at the tents. Anxiety hi 
me. I was sure the tents would be ton 
away or they'd catch fire from the fue 
we stored, and you just don't stand 
chance in that weather without sheltei 
We tried to forget our fears by readin 
paperback mysteries or listening to 
Wollensak cassette recorder. We ha( 
only a few tapes with us and listened t 
the same music over and over. 

Meanwhile the men at base camp wer 
busy and worried. We were out of radi 
contact most of the time. Moriarity an< 
Pitzl were at Ward Hunt Island. Georg 
Cavouris, Andy Horton, and Wes Coo 
still were at Tanquary Fjord getting ou 
fuel dug out of the snow and ice it wa 
buried imder. We needed Pitzl, becaus 
he was our navigator— the guy who'( 
have to pinpoint the Pole for us. 

Doc Aufderheide decided he covild d 
more at base camp to help us make i1 
So he offered to take Jerry's place an< 
give up his chance to reach the Pole. Hi 
would return as soon as the plane coul< 
bring Pitzl out. 

Finally the storm ended. Weldy wa 
able to fly again and he brought much 
needed gas and a coil to replace the on< 
that had burned out. Doc went bad 
with him, along with the cameraman. 

On our way. Even though snow had 
packed in all around the engines, thej 
turned over quickly and cleared them 
selves. ^ 
We started out again. It was grea 
going, rough on the knees, but we wer« 
making time. Jean Luc rode ahead al 
the time, looking for breaks in the ridge; 
and ways to get over the leads. He woult 

Continuet 
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To the North Pole 

limb up to the top of a ridge, take out a 
igarette and calmly survey the situation 
s he puffed. He would either find a way 
0 ride around or pick a place where it 
^ould be easiest to hack through. 

Everyone wanted to keep going to 
nake up for the lost time. In the week 
allowing the storm, we made about 60 
liles— still 374 miles from the Pole. 

The weather continued brutal. One 
ight was so cold, a bottle of Scotch 
roze only two feet from my head. It 
cared me to think of what that same 
old might be doing to my head! 

We continued to have support prob- 
3ms; Weldy was having a tough time 
inding us whenever he flew out with sup- 
ilies. The beacon receiver in the nose of 
lis plane wasn't picking up our signal. 

On April 2, Don Powellek went back 
nth Weldy to fix the beacon receiver. It 
/ould be serious if our beacon couldn't 
16 picked up when we got farther out. 
)on stayed at base camp the rest of the 
ime to mother our lifeline, and he kept 
he vital beacon going for us. Weldy 
/as flying with little reserve gas, and he 
ouldn't afford to spend much time cir- 



on a Snowmobile 

cling around over the ice in search of us. 

Don's return to base cut our party to 
the final four who would make it to the 
end. We really started to move. By April 
4, we hit the halfway point— 86 degrees, 
21 minutes north latitude, 71 degrees 
west longitude. 

Dangerous crossings. We had to cross 
many thin, newly frozen leads, perhaps 
eight to 10 times a day. Once Jean Luc 
went through the ice of a lead and the 
water came within two inches of the top 
of his sled. 

Often the ice would part as we raced 
over a lead. Only the momentum of our 
snowmobiles kept us going. If the en- 
gines had conked out, we'd have gone 
down. 

The men at base camp and at Tanquary 
cheered us on. Every time we radioed that 
we had crossed a degree, they celebrated. 

The machines held up fine. On very 
cold days, however, we'd lose drive belts 
—four in one day. They shattered like 
glass. 

Although we were making good mile- 
age, we had to make up for the drift of the 

Continued 




Doesn't need any. The ingredients 
do the work, not you. Classic rubs 
on and dusts off effortlessly. Wax 
a whole car— a big one— in less 
than an hour. You get a shiny, hard 
protective coat that lasts longer 
than any other. Classic contains 
plenty of carnauba, the hardest 
wax known. Plus other ingredients 
that revitalize and protect your 
paint finish. Wax right in the sun 
without streaking. Our 1 lb. 2 oz. 
tin gives you at least six full wax 
jobs. Only $5. Try it. If you don't 
think it's worth it, return the rest 
and you'll get your money back! 



CLASSIC PRODUCTS, LTD. 

2616 N. Tamarind Avenue , West Palm Beach, Florida 33407 

Enclosed is $ in check or money order. Please rush. 

cans of Classic Car Wax at $5.00 each. 

Name 
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To the North Pole on a Snowmobile 

ice. If you stood still you could move 
far off course. One day, we lost eight 
miles because of the drift. 

Jerry Pitzl was now making very pre- 
cise navigational fixes. He used a Plath 
marine sextant. It had a bubble attach- 
ment, which creates an artificial horizon, 
necessary because the horizon on the ice 
is so irregular. 

About four miles from the pole, we 
stopped. Jerry wanted to stay in one 
spot so he could shoot hourly fixes on 
the sun for a whole day and pinpoint our 
path for the final few miles. 

We began to worry again because the 
drift had stopped. Sitting on this ice, we 
were sure we'd get to the Pole; but now 
that we had to move again, we felt no cer- 
tainty that we'd actually be parking our 
vehicles at the North Pole. What if the 
Pole were located in the middle of a lead? 
And what if we suddenly got hit with a 
storm now that we were so close? Suppose 
we never got there after so much work to- 
ward that goal? 

But the weather held up for us. 

The big moment. When we reached a 
spot Jerry felt was within walking dis- 
tance of the Pole, we set up our final camp. 
Soon an Air Force plane would be coming 
over to verify our position. And Weldy 
would be landing to carry us and our 
equipment back as soon as we got the 
word. 

The Air Force plane, a WC 135, came 
over about an hour later. I talked to the 
pilot over our beacon as his navigators 
checked and rechecked our position. Then 
from directly overhead, the pilot, Maj. Al- 
bert Cardinal, radioed the good news: We 
were at the North Pole! 

It had taken us 43 days to travel the 
474 miles between Ward Hunt Island, 
our departure point, and the Pole. We 
actually covered 830 miles. 

As we were flying back, I thought 
about the things that had made our suc- 
cess possible. The element that stood 
out was team effort— the selfless work of 
all the men, both at the base camp and 
out on the ice. 

Could we do it again? Maybe. The 
Arctic is a fierce mistress. If you succeed, 
you can only say that you've been lucky 
—not that you conquered her. BQ] 
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Which Lightplane Design Is Best? 

[Continued from paf^e 77] 

the top portions (which govern dampin 
in roll, and aileron control) are unstalle 
and still flying satisfactorily while th 
center portion of the wing is stalled, an 
the airplane as a whole is flying at max 
mum lift and minimum speed. 

Accident protection may be providec 
in case of a hard landing, by the lo^ 
wing under the passengers. 

To permit small airplane size, the lo' 
wing is advantageous, one maker claims 
for given inside dimensions, it allows 
fuselage of less cross-sectional area. 

So, which to choose? At this point, yo 
may still be up in the air. So let's loo 
at some statistics: 

Today's buyer has more than 70 single 
engine models to choose from. About 5 
have fixed gear, and all but 12 of thes 
are high-wing aircraft. Some 22 have rt 
tractable gear, and all but two of them ar 
low-wing models. 

An accompanying table breaks dow 
the number of high-wing and low-win 
single-engine aircraft, for personal an 
business use, produced by the entire in 
dustry in the four-year period of 1964 
1967. (It includes trainers, but exclude 
agricultural planes.) 

You'll note that the percentage of high 
wingers increased each year througl 
1966; it dropped back last year, but re 
mained a commanding 55 percent. Dur 
ing this whole period, Cessna's high-winj 
line dominated the Big Five's single 
engine market. 

One major company queried abou 
8,300 single-engine-aircraft owners as t( 
reasons for their choice. In order o 
importance, they cited cost of operation 
performance, safety, ease of flying, an( 
size. As a basis for choice, high or lov 
wing did not even reach 10th place. I 
may be a talking point, this compan: 
thinks, that comes up only after man;; 
other factors have been weighed. 

Is the high- or low-wing choice, afte 
all, simply a matter of personal taste? Ii 
the words of John Parkinson, chief oJ 
NASA's aerodynamic branch: 

"There is more th£in one good way t( 
do anything— as there is to engineer ai 
airplane with good handling qualities 
either high or low wing." Di 
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For Sparetime or Full Time Income, There's Good 

Money In Sharpening 




Here's a proven practical way to earn extra dollars in spare 
time — to develop a money-making repair business of your 
own. Investment is small. There's no overhead, no stock of 
goods to carry. No experience needed, no canvassing. You do 
it with the famous Foley Saw Filer that automatically sharp- 
ens all kinds of saws — and the Modem Lawn Mower Sharp- 
ener that precision sharpens all types of mowers. 

EARN $3 to $6 An Hour Sparetime 

Hundreds of people like yourself are 
making cash like this — $20 to $30 a week 
— right now in spare time. "My spare 
time saw filing business has made me 
$952 these first ten months" — says R. T. 
Chapman. Many have built a complete 
sharpening service with such year-around 
profits. You can too, simply by follow- 
ing the sure, easy Foley Plan. 



make profits^ ;'a"csmanwi»ca^^^^ 



MANUFACTURING CO. 
MINNEAPOLIS, MINN. 




FOLEY MFG. CO. 

□ Saw Filer 
Information. 

NAME 

ADDRESS 

CITY 



919-8 Foley BIdg., Minneapolis, Minn. 55418 

□ Lawn Mower □ Money Making 

Sharpener information. 



Facts booklet. 



.STATE- 




book shows you how to 

BE A "PRO" 
WITH EVERY TOOL 



'^Bllll V^REFINISH 
lISU I LV RESTORE 

I. anything off wood 



It's easy when you get Popular Science's new Skill 
Book: HOW TO USE HAND AND POWER TOOLS 
by George Daniels. Gives complete word-and-pic- 
ture info on every important workshop tool. Files, 
clamps, lathes, drill presses, routers, etc. Discov- 
er new techniques, new work-saving tricks. 22 big 
chapters. 325 illustrations. Bound in durable hard- 
gloss pa per. Satisfaction guaranteed or money back. 
To order send check or money order for only $1.95 to: 
POPULAR SCIENCE Dept968.44 Hillside Ave., ManhasseL N Y 11030 




WOOD 



LET Constantine's picture-packed Catalog- 
Manual help you build new furniture — help 
you restore and refinish beat-up cabinets, 
chairs, chests, tables. Find instantly what- 
ever you need. Newest materials plus plans, 
instructions. Largest selection of beautiful 
woods. Specialty tools. Products not found 
in stores or by mail elsewhere. Unsurpassed 
values. Send for vast, illus. catalog NOW! 




2.000 ; 

CRAFTSMAN PRODUCTS ' 
Woods— Veneers— Inlays I 
Newest Workshop Tools * 
Wood Finishes— Moldinis | 
Canine Woods I Pattems ■ 

CONSTANTINE Ha^t!i'(i^^H?rdw»e* I 
2050 Eittchester Rd.. Bronx N.Y. 1M6t Dept. M-6 J 



Tear out ad. Mail with 25C 
for vost new CATALOG 
Plus New "101 Project Ideoi" 




LINDAL CEDAR HOMES 
9004 So. 19th 
Tacoma, Wash. 98465 



Enclosed is 
plete Linda! 
ning Kit. 



Name_ 



$L00 for my 
Cedar Homes 



com- 
Plan- 



Lindal, world's largest manufacturer of cedar 
homes, offers you custom quality, kiln-dried 
Canadian Cedar homes. All pre-cut, ready for 
quick, easy assembly on your favorite site. Save 
hundreds of hours— and dollars. Our all-new, full 
color Home Planning Kit includes more than 80 
exciting designs — Chalets, A-Frames, Lodges, 
Year-Around Homes. Dealer Inquiries Invited. 



Address. 
City 



State. 



Zip- 
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SET YOUR SITE 

Under This 

VACATION 
HOME ... 

or one of over 
80 great designs. 

PRICES START AS 
LOW AS $615 



It's easy to thread pipe 
with a RiDGiP 
Drop Head Threader 




And it cuts a perfect thread every time. We've seen 
to that. Every RIDGID threader gets a brutal workout 
tMfore it ever leaves the factory. We check dies for 
accuracy, strength, smooth operation. We treat them 
rough, because we figure you'll do the same. Dies are 
reversible; let you thread right up to a wall. What's 
more, heads are locked in— can't fall out until released. 

RIDGID offers 3 exposed ratchet models for through 
2*; plus 2 enclosed models for through iVi". See 
them at your Dealers. The 
Ridge Tool Company, 
Elyria, Ohio 44035. 



RIDGID 



LIVE CATCH ALL-PURPOSE TRAPS 




Writm tor 

FREE 

CATALOG 



Trap without injury squirrels, chipmunks, rabbits, mink, fox, rac- 
coons, stray animals, pests, etc. Sizes for every need. Also traps for 
fish, sparrows, pigeons, crabs, turtles, quail, etc. Save 40% on low 
factory prices. Send no money. Free catalog and trapping secrets. 

TRAP FACTORY, Otyt. M-4S, Bh inn, HokKi. Tens 77in8 

HEAVY DUT Y WELDER 

Does work of $85.00 welder 
yet costs only IQQS 

POST PAID *W 

Fits ordinary 110V outlet 
Not one • but 3 welding heats 

Weld, braze, solder or cut most anything made of metal. No experience nec- 
essary. Follow simple instructions. Uses standard V%" rods to weld Iron, steel, 
brass, bronze, aluminum, other metals. Repair cars, farm Implements, appli- 
ances, toys. Make campers, trailers boats. Pays for Itself quickly. Comes com- 
plete with mask, $2.00 pack of rods, flux, etc. NOTHING ELSE TO BUY. 

3 WELDING HEATS ... Not just one as with other low cost models. 
"High" for tough jobs, "Medium" or "Regular" for lighter work. 3 heat 
feature saves you money. New HEAVY DUTY circuit gives more welding poten- 
tial than ever before. Approved for homes, garages, factories, shops. Has 
power boost circuit for Industrial uses. Raises heat to 4 TIMES that needed 
to melt toughest Iron. No other welder has all three fine features. 

FREE! Automatic arc striker now makes welding easy, even for beginners. 
Just plug welder Into ordinary UOV outlet, touch automatic arc striker and 
start welding. You cant' buy this important new Wel-Dex invention but it's 
yours free if you order from this ad. 

10 day MONEY BACK TRIAL. Guaranteed against burnout. 

SEND S2.00 and pay $16.95 plus small C.O.D. when delivered or $18.95 for 
postpaid shipment. Phone, (713) 682-5811 for C.O.D. 

WEL-DEX MFG. CO., Dept. w n, b» iitts. hmsUi, tcms 77011 




Family Learning Center You Design 

[Continued from page 156\ 
stock is unavailable, you can form the 
1^/2" width by ripping l"-thick strips from 
boards, then laminating pairs face-to- 
face for each pole. You'll also need hard- 
wood strips for shelf endpieces and desk- 
top edging, plus the triangular gus- 
sets for the box butt joints and kneehole 
bookshelf unit, 

• Sand a narrow chamfer on the edges 
of butt- joined parts prior to assembly; it 
hides minor mismatching. 

• Prepare all panels for finish prior to 
assembly. If you glue with care, this re- 
duces sanding time. Although the for- 
ward edges of most shelves can simply be 
taped, the shelves or box tops that will 
serve as desks should be faced with lami- 
nate and edged with hardwood strips. At- 
tach the strips with glue and countersunk 
finishing nails or screws; cap the heads 
with matching wood putty or plugs cut 
from scrap. 

• Standardize on screw sizes (No. 10 
IV4" fiathead are best, here) and invest 
in a good screw pilot drill. For safe, 
sound construction, all joints must be 
glued and screwed. To secure the box 
bottoms in their rabbets, drive screws both 
through the sides, into the end grain, and 
angled up through the bottom. 

• Drill mounting holes in poles and 
components prior to finishing, using the 
template shown. Trial assembly (of the 
complete center) is a good idea, so you 
can make minor adjustments before taking 
it apart for finishing. 

Assembling the center. At least the first 
two sections should be assembled back- 
side-down on the floor, then tipped up- 
right. Additional sections can be added, 
holding the imits in place with clamps as 
the next set of poles is attached. Use V4" 
bright cadmium-plated bolts for assem- 
bly, and turn on acorn nuts where ends 
are exposed. 

Buying the accessories. If you can't 
find them locally, you can order the 
carved walnut pulls, bookend brackets, 
sliding-door track, adjustable shelf sup- 
ports, and drop-leaf brackets from Min-^ 
nesota Woodworkers Supply Co., 925 
Winnetka Ave. N., Minneapolis 55427. 
Concealed pivot hinges, T nuts, and V^"- 
clearance drawer slides are available at 
most hardware stores. 



208 POPULAR SCIENCE 



New One-Hand Chain Saw 

[Continued from pafje 127] 
suburban neighborhood, a reasonably 
quiet chain saw will keep the neighbors 
happy. 

• Vibration. Since most is absorbed by 
the rubber inserts on the handle, the Mac 
6 is easy on the hands. You can hold it 
steady, making cut after cut, and your 
hands never get that red, splotchy look 
that excessive vibration causes. This is 
important to the man who uses a saw 
over long periods. 

Ease of maintenance and service are 
other features I liked about the saw. By 
simply removing six screws you have ac- 
cess to the fuel-tank system, manual-start- 
er imit, carbureter, and ignition system. 
Chain-assembly adjustment in the field 
is quick and easy because the bar/ chain 
assembly is attached to the saw with just 
one nut. 

The design differences, compared with 
the bigger Mac 10 line, are a chrome-plat- 
ed cylinder bore rather than a cast-iron 
liner, and a needle-point main bearing in 
the flywheel side of the crankcase. Both 
of these changes were made to reduce 
weight but do not affect performance. 

Designed to run on regular automotive 
gasoline (mixed 40:1 with McCulloch's 
oil) , a tankful gives about 30 minutes of 
running time under normal usage. 

Almost no smoke. On all counts I rate 
the Mac 6 an outstanding new tool. Stand- 
ing back— out of the path of flying chips 
and sawdust— I couldn't help noticing 
that the saw produced almost no engine 
smoke. And, though there is a manual 
oiler button on the saw, my white shirt 
came through the tests without a smudge. 

Priced at $170, the saw is a particularly 
good buy for suburban and vacation-home 
owners, sportsmen, campers, or anyone 
with serious, but lightweight, cutting prob- 
lems. Though not designed for heavy- 
duty cutting, the little saw is rugged 
enough to be used on an occasional basis 
to fell fairly hefty trees. Well built, it 
should give years of satisfactory service 
under normal home use. 

Available at McCulloch dealers nation- 
ally, the Mac 6 comes ready-to-cut with 
a factory-installed 12-inch cutting bar and 
chain. A 16-inch bar and chain is avail- 
able as a dealer-installed option at slight- 
ly higher cost. DE 



Briggs S Stratton — Clinton 
New Gas Engine Sale 



Never before and perhaps never aeatn — this offer of brand new 
i;enu)ne Clinton and Brtm^s & Stratton enfzrines tncludlnj? 1 yr. 
factory warranty ot test than cost. Perfect power for i;o-cart8, scooters, 
tractors, mowt-rs. irenerators. pumps, sprayers, etc. We balled out 
:» ble factories who needed cash and the savintrs aru yours while 
quantities last. Art fatt. Order from Mattrr Meckanie il/a. Co. 

Clinton 21/2 hp. 
Mdl. 500 Re-coll 
starter Std. shaft 
w. keyway — ready 
to eo. ReR. price 
S49.S0. Special 
(Item 1002I 




Stratton 



Same with 
Klcctrlc Starter 

ir,T 94.50 

•temember 
these enelncs 
are absolutely 
perfect and stan- 
dard and under factory warranty. 
Money back guarantee. Order now 
while stocks are complete. Fac- 
tories — we buy new endnes. 




Brisc* & Stratton 

2^4 hp. Mdl. HI lUO 
Rope start, std. 
shaft w, kejrway. 
Sturdy 4 cycle pow- 
er. ResT . price 
940.80 Spec. (Item 

$34.50 

a for »67.S0 

e for ... .$199.50 



BrlBgs& Stratton 
bp. Mdl. 143302. 
Recoil start, std. 1" 
■haft w. kajrway, and 
•diuatabla Kovemoi^-a 
ninred biz entrlne ready 
to tackle any Job. 
Reeular price ...•02.80 
Special ceo OC 

(Item 1050) .. 
a for SaSB.OO 6 for $37S.OO 




2V4 h.p. Clinton — 34.95 

Model 400, rugged 4 cycle model. 
Alum. Block, castiron cylinder 
Rope start s/a' std. shaft OA OC 

Item 1107 o4.Td 

2 For . . »7.SO 

3V2 h.p. Clinton — 39.95 

A big engine with big power. Mod- 
el 404, 4 cycle, rope start 'A" std. 
shaft. Industrial ball- oo OC 
bearing engine. Item 404 Jt.t3 

2 for 77.80 

Remember theae engines are absolutely perfect and standard and 
under factory warranty. Money back uuarantci'. Order now wtille 
■tocks are complete. Factories — we buy new enslnes, 

STANDARD DIAL PHONES WITH BELL 

Bell Syttem late model dial phones same 
as used by all telephone companies. Ideal a;i 
extensions on any system. Kasj to connect. 
Several may be connected on one line. £a.slly 
modified fur private Inter-com system. Cost 
$40.00 new — guaranteed excellent 
condition. ^7 A C 

ITEM 855 NC. Wt. 8 lbs. ^X.^a 

All Prices FOB Factory— 10 Day Money-Back Guarantee 




r 




TRUCK OR BOAT 
j WINCH 2000 # 

A powerful, compact winch wbicli 
installs easily even in limited 
j space. Works with any 12. 24 or 32 
A i yolt system. Reverses imder power 
• 7* — positive bralte holds load. Drip 
I proof cover. Ilemote control If 
' desired. Drum holds 100 ft. of %' 
^ , cable. Speed 30 ft. per minute. A 
I terrific winch at an economy price. 
Item 1263 CA 
... J Wt. 55« »OV.3U 



RECHARGE ALL BATTERIES 



Only Everlite 

• Charges 6 batteries 

• Charges 3 times faster 

• Charges all batteries 

Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar, 
for one year. Send $6.95 $|S.9s 
plus .65 for shipping— " 

Send 10c for big Catalog FREE with order. Prices f.o.b. factory — Send chtsk or MO 




Model 79 



MASTER MECHANIC MFG. CO.. Dept. 



urIington.Wis. 



Southern Customers Write to Dept. 



B-98,a 

B-98, Box 65 Sarasota, Florida 
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GOVT. SURPLUS 



AND OTHdl 
BARGAINS 



SAVE ^^90% 



ELECTRIC UTILITY PUMP 

Output up to 360 Kal. per lir. m 18 
PSI. Exc. for water, fuel, iusefticiiU-.s, 
etc. Aluminum coiiRtniction. Runs nii 
12 or 24 V.D.t?. Ksplosi<m-piYx>f motor. 
Inlet & Outlet ports are i 2" pipe. Draws .5,2 amps. 0'>.t" II 
X O" W. Approx. (;OVT COST 5150. Shiiff, wt. 8 lbs. NKW 
$14.50 iStk. #2468) 




DC JET GENERATOR ARC WELDING KIT Mr^^. i.v 

(l.K. 4l)0 AMI' 1>C eontinuous duty (ffl 370O RPM m 43 V.D.C. 
(',->)>al>lu of tip to 600 AMP intermittent. Kit contains Gen., 
Volt. HvK.. Klectrode Holder, Weliler's Helmet, ToKUIe switch, 
• h" weldimr Hods & Welder's Gloves & 2 Rheostats. AH units 
Kuaranleed pre-tesled. .Shpsc. Wt, 110 lbs. Approx. GOV'T COST 
$700. Complete Kit $64.50 (Stk. ttT.I) Inel. wirinif iliaKram. 




MOTORIZED REDUCTION GEAR 

110 tn 1 reduction. 1/3 HP @ 62 RPM 
under load (g 24 V.D.C. Reversible. Also 
runs well on 1 2 V.D.C. at reduced ratlne. 
Kxc, as hea\'y door opener, sidewalk cart motor, winch or cap- 
stan. -Sg" shaft, 12" L X 4" W X 434" H. GOV'T COST »249. 
Gov't overhauled cond. Shpg. wt. 12 lbs. $17.50 (Stk. «2311i 



a/ 
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NEW! BIG! 1968 CATALOG 



.Send 25c for amazing catalofr with lOOO's of 
bargains in hydraulics; electrical, marine, auto- 
motive Itenis, etc. Order from this ad. All prices 
FOB Culver City, SOf'o deposit reciutred for all 
rOD sales. Cal. res. add Sc-o sales tax. Must 
include your zip code numl>er. Satisfying mail 
order customart thru-out th* world for 23 yoars. 



AIRBORNE SALES CO. Dept. psobs 

8501 Stellar Dr. Box 2727 • Culver City, Calif. 90230 




LASER PISTOL $1.00, how to build. 

New PHASER PISTOL project, you 
have seen it on TV now btuld your 
own. Safe. Loads of fun . . Sl.OO. 
Prize- winning science projects, 
"HOW TO MAKE A WINNER." de- 




tailed directions, illustrations, etc. 



Sl.OO. 




NUCLEAR & RADIATION EXPERIMENTATION. 

Projects with plants. Animals. Minerals and Fallout 
, . $2.00. Complete catalogue of harmless science project 
ideas . . 3Sc. ROY DAVIS LABORATORIES, Deirt. PS, Drawer 
17067. Jacksonville, Florida 32216. 



Doctors Find 
Way To 
Shrink Hemorrhoids 

And Promptly Stop Itching, 
Relieve Pain In Most Cases. 

Science has found a medication with the 
ability, in most cases — to stop burning 
itch, relieve pain and actually shrink 
hemorrhoids. 

In case after case doctors proved, while 
gently relieving pain and itching, actual 
reduction (shrinkage) took place. 

The answer is Preparation — there 
is no other formula like it for hemor- 
rhoids. Preparation H also soothes 
inflamed, irritated tissues and helps pre- 
vent further infection. In ointment or 
suppository form. 



Is There a Steam Car in Your Future? 

[Continued from page 67] 
stitute a fluid that won't freeze. Some 
current research is aimed at finding a 
substitute working fluid. Gill insists 
that the chemical companies can come 
up with one. 

Some other problems, with the defend- 
ers' answers, are: 

• It takes too long to generate enough 
steam to move. (Zero time is almost 
here.) 

• You have to use an auxiliary ex- 
haust valve to rid the cylinders of watei 
created when the steam condenses on a 
cold day at the first crankshaft rotation 
(Another working fluid can be found.) 

• For any given horsepower, an ECE 
is heavier, all around, than an ICE. (It 
could be even lighter.) 

• Water and oil for top cylinder lubri- 
cation emulsify, causing wear and neces- 
sitating replaceable liners and a gravity 
oil separator. (Another fluid.) 

• ECEs are bulky, filling the space 
imder the hood and the tnmk as well, 
(There are ECEs today that fit neatly 
under the hood, and there were 40 years 
ago, too.) 

• The manual steam cutoff is bother- 
some. (A cutoff cam can control this 
automatically, with pressure-temperatiure 
sensors in the exhaust stream.) 

• Steam ECEs can explode. (Hah! 
Today's monotube generators carry a 
couple of cupfuls of water at any time. 
Try getting an explosion out of that! ) 

Something startling may happen soon 
in the ECE field. Research, as yet in- 
sufficiently financed, is under way. 

VW steamer. Among the experimenters 
is Richard J. Smith, Santa Ana, Calif., 
who has pulled 250 hp. from a 40-hp. 
Mercury outboard motor converted to 
steam and installed in a Volkswagen. 
Controlled Steam Dynamics of Mesa, 
Ariz., and Provo, Utah, has developed a 
compact engine with pistons paralleling 
the power shaft. The Elliptocline engine 
[PS, Feb. '66] is still very much in being. 

Under a Ford contract, the Thermo- 
Electron Corp., Waltham, Mass., is ex> 
p)erimenting with ECEs using a working 
fluid other than water. Ford is quick to 
say that this has no present application 
to cars. GM has experimented with a 
free-piston hybrid vapor-electric engine. 
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Is There a Steam 

Kinetics, Inc., Sarasota, Fla., says it 
has a 350-hp. ECE using freon 11 as a 
working fluid. Freon freezes at minus 
185 F., but even hermetically sealed in, 
boils at 390. Knowledgeable engineers 
say that's too low for an efficient heat 
engine. 

Another brother team, A. M. and E. 
Pritchard of Caulfield, Australia, are 
working on an ECE car that, they say, will 
get 22 to 23 miles to the U. S. gallon. 
Energy Systems, Inc., Cambridge, Mass., 
headed by Richard Morse, who helped 
prepare the Department of Commerce re- 
port, is researching ECEs. 

There is even talk of entering a steam 
car in the Indianapolis 500-mile race in 
1969. 

The men at Thermal Kinetics, re- 
searching "vapor" engines (which means 



Car in Your Future? 

steam and its substitutes), certainly are 
no dreamers. Neither is Gill. 

Needed: money. "I have little doubt," 
says he, "that the public will be able to 
buy external-combustion automobiles 
within three years— provided sufficient 
development funds are made available." 
Gill not only is exploring fluids other 
than water but looks favorably on a ro- 
tary engine like the Wankel for EC be- 
cause it is compact, simple, and even 
more vibration-free than Gill's test model. 

Oddly enough, GM has offered to foot 
the bill for 16 Williams cars at $10,000 
and up per copy for experimental use by 
the California Highway Patrol. 

Then, there's always the federal gov- 
errmient to reckon with. The politics of 
smog could lead to a crash program on 
ECEs tomorrow, BE 





PLUMB 



0 




A "Proven Performer" 

Swings easy and hits hard. 
Dura-Cushion Grip absorbs shock. 

And Plumb Fiber-Glass Handles are 
g uaranteed not to break, bend or 
collapse in normal use. 

They have been for over 13 years! 

FAYETTE R. PLUMB, INC. • 




Advertised 
Price 
$6.49 



PHILADELPHIA. PA. 19137 
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211 



"To CLEAN SEWERS 



rnrr DAAI# Helpful Data Opens 
rllLL DUUiV 32 Drain Problems 



^ Apply Water Pressure 

ripply Air 
Pressure 

^ BATHTUBS 
' Apply 70 Lb. Impact 



House Sewers 
120 Lb. Impact 




TOILETS 



Presto— one shot of this POWER GUN triggers a powerful impact on 
difficult stoppages in pipe Vi" to 6"; Rags, Grease, and Scum, melt 
away when struck by hammer-blow in TOILETS, SINKS, URINALS, 
BATHTUBS, WATER PIPES, SEPTIC LINES, FLOOR DRAINS 200 ft. 
Amazing reaction cleans full diameter. Receive a FREE SKETCH of 
Pipeline layout. How to remove roots. Save Costly Plumbing Bills or 
start your own Business. Tear out Ad now & write address beside it 
for FREE BOOK or phone Klldare 5 1702. MILLER SEWER ROD, 
DEPT. PSF, 4642 N. CENTRAL AVENUE, CHICAGO, ILLINOIS 60630. 




110-120 VOLT A.C. 
LIGHT PLANTS 60 CYCLES 

Fanlwlt driven from pickup or 
Hmalt ^a.s enuine. Operates saws, 
flrflls. pumps, freezers, T.V. 
XIOOO Watts — Needs no bat- 
tery. Ke;;. $09. SO Now $62.60. 
1500 Watts — 6 or 12 volt ve- 
hicles Reg. .?8U.SO Now $52.50. 

noOO Watts 12 volt vetllck's 

only Ileu'. S17t».50 Now $99.50. 
Ouarnnteed. Check or Money 
Order. 



Virden Perma-Bllt. Box 7066 PS, Amarlllo, Tex. 79109 




.make your own ^CHtd 



^The Gem Maker comes complete with all 
f necessary equipment, including a super-charged 
f diamond blade for sawing, and all the wheels for 
KrIndlnK. shaping and polliihing: also complete 
instructions. The complete equipment as shown, 
less motor and belt for only $39,60 
r,o.b„ Burlington, Wisconsin, Write to- 
day for Information and litera- 
ture, 

B&l MANUFACTURING CO. 

Dept. S Burlington, Wis. 




WARNING! 



U. S. Surplus high speed 
milling; files going fast. 

NKW. in G.l. p.TCks. Hardened steel, 
for iiliner. millin>r. routin;;, drilling — 
any work in metal or wood. Use in 
Vt In. drill, etc BlK tools, from Va 
to I '-'2 in, wide, 

Oct these most useful tools now, 
22 tool set — covemment cost SI 09,. . 

$ 9.00 to yeul 
46 tool set — (rovernment cost S2fl.'S,. . 

$15.00 to youl 

100% GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 

TEXASSURPLUSCENTER,LancasterJexas75146 




INVENTORS 

PATENT SEARCHES IN U.S. PATENT OFFICE 
Patenl Dotlopmint EngiiiMring and Patent Salts Promolion 
Send for Free Invention Ctrtificato and Patent Information 

GEORGE SPECTOR Licensed Patent Engineer 

U.S. Patiit Olfin Forntr EuhImi, 3S1S WttlworUi 8l«f„ Niw Virk 



HARD -TO -FIND -TOOLS 

Unique hand tools and miniature power tools make work- 
ing in wood, metal, glass, miniature, etc, more fun and 
more professional. Many micro-tools for that small, deli- 
cate work. Quality you can't get elsewhere. All tools 
backed by our MONEY-BACK, NO-QUIBBLE-GUARANTEE. 
Fully illustrated Catalog 25c. 

9822 River Road 
Worthington. Mass. 01098 
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New Catalytic Heater Uses Propane 

[Continued from page 132] 
ishing amount of heat, it is almost fool- 
proof from a safety standpoint. I turned 
it up to full capacity and then tried to 
ignite a facial tissue by placing it on the 
head. It didn't even turn brown when 
laid on the grill. 

Then I forced the tissue right onto the 
burning head and held it down with a 
pencil. With this additional pressure, I 
could get the tissue to turn brown, but 
was unable to get it to ignite. 

BemzOmatic engineers say that even if 
you pour such highly combustible liquids 
as gasoline or naphtha directly on the 
burning head, it will not ignite these sub- 
stances. Instead, they told me, these liq- 
uids will actually act as a fire extinguish- 
er—putting out the heater by depriving it 
of an adequate oxygen supply. 

The explanation for this phenomenon: 
The platinum catalyst in the head per- 
mits oxidation to take place at between 
700 to 900 degrees, instead of at the 1,200- 
degree temperature that normally is re- 
quired to burn propane. Because the oxi- 
dation occurs at the lower temperature, 
no flame is produced and the temperature 
always remains below the point where 
other materials will ignite. 

Ordinary oxidation dissipates much of 
the warmth that is produced by heating 
the air around it. The catalytic burning 
process avoids this. Radiant energy pro- 
duced by this type of heater travels 
through the air without heating it up. 
The heat is not dissipated until it is ab- 
sorbed by some person or object. 

But it is extremely important to re- 
member, always, that oxidation is taking 
place when you're operating the heater. 
This means that it must be used in an 
area where there is adequate ventilation— 
or you'll be burning up all the oxygen in 
your camper or your tent and inviting 
suffocation. 

Turning off the heat is as easy as start- 
ing it. You don't have to use a snuffer as 
you do with other types. Just close the 
valve and the heater, deprived of fuel,^ 
extinguishes itself. 

The little warmer-upper is small and 
light— only 14 inches high, about lOV^ 
pounds with two full fuel cylinders in- 
side. And any cold-weather hunter or 
camper can have one for about $40. BH 
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HEAVY DUTY WELDER 

"BEST FOR THE MONEY** 

LIFETIME MONEY BACK 

GUARANTEE TRIAL 



Stairway to the Moon 

[Continued from pafjc 92] 
step, Mission F is a circumlunar flight. 
The spacecraft cluster will circle the moon 
for days in lunar orbit; and the manned 
Lunar Module will separate from the 
CSM and descend almost to a lunar 
landing; before returning to a rendezvous. 

Mission F thus would be a complete 
lunar-landing flight, minus the touch- 
down. Possibly it may be skipped, if 
results of eariler missions warrant going 
directly to a lunar landing; but by pres- 
ent expectations it will probably be 
flown, with Apollo 10. 

In its plan, the maimed LM will sepa- 
rate from the CSM 25 hours after arrival 
in lunar orbit, about 70 miles above the 
moon. A short bum of the descent-stage 
engine will put the LM in an elliptical 
orbit ranging from that altitude down to 
only 9.2 miles above the lunar surface- 
three times as near as our picture-taking 
Lunar Orbiters' closest approach. 

If the LM crew were going to land, an 
eight-minute retardation burn would be- 
gin at this low point. In Mission F, in- 
stead, other bums will raise the LM's 
flight path and bring its ascent stage 
back to a rendezvous with the CSM— the 
descent stage being jettisoned midway. 

A mock rescue. Three days later, with 
all three men safely back in the Command 
Module and the LM ascent stage cast 
adrift, the CSM will simulate a "rescue" 
mission to the unmanned and passive as- 
cent stage. This will show the CSM able 
to come to the help of a disabled ascent 
stage in lunar orbit— using its own VHF 
ranging-tracking system, with no naviga- 
tional assistance from the earth. 

Mission F would thus provide practical 
experience in operating navigation and 
communication systems over lunar dis- 
tances; determining and correcting a lu- 
nar orbit; indentifying landing sites, 
beginning a manned lunar landing; mak- 
ing a manned rendezvous in lunar orbit; 
and demonstrating rescue capability. 

Those are the steps of the stairway to 
the moon that will lead up to Mission 
G— the actual lunar landing. Thus the 
crew for the final assault will not have to 
master all its complexities from scratch, 
in one daring try— but can draw upon the 
combined experiences of the crews of the 
earlier partial missions. DH 




BRAZE, 
SOLDER, 
CUT ALL 
METALS 



Choice of useful gifts if you 
order from this ad. See below. 

ANYONE CAN USE. No experience needed. Make or repair 1,001 
items. Operates on 110 V. line for pennies. No tanks or refills to 
buy — produces to 11.000° heat. Weld for pleasure and profit. 
YOU CAN'T GET A BETTER LOW COST WELDER. 500.000 in use. 
LIFETIME GUARANTEE. If Inoperative, simply return. We repair 
or replace and ship free. COMPLETE, READY-TO-USE. You gel: 
heavy duty welder In ruEBcd metal cahlnet. ground clamp, cables, com- 
bination torch and rod holder, welding manual and helmet, plus Free 
$2.00 value welding and brazing rods, %" carbons, solder and flux. 

EXTRA BONUS GIFT 

with your order. Choice of: 

1. lO-plece wrench, pller & screw driver kit In case, or, 

2. Wire forming tool. Forms wire to weld valuable items, or 

3. Big pack of welding & brazing rods, carbons, flux & solder. 

ORDER TODAY ON 10-DAY MONEY BACK TRIAL 

Send only $2.00 and pay $16.9.'> plus CCD. delivery charges 
or send $18.95 and we pay delivery in U.S.A. Specify Gift. 

FOUR-WKf YfflO£R CO. 

1810 S. Federal Street Dept R3-J Chicaso, Illinois 60616 
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FINE 



Simple, grnsihie. Rod-l-Kut shop tPstcd plans. Baild for 
yourself or sell at a Kood profit. S.AVK lOO's S?$. Narrow- 
waist 83" tail models "Spirit of the Century'" and new 
"Spirit of Peace" with amazinir console base or stately 
Btrolirht side "Spirit of America". ••HOW-TO" Photo- 
pack Plans with LIFK .SIZK PATTERNS tell all-plus 
CI.OrK BUYKR'S Gl'inE. Jet aire heavy brass welicht. 
(Kucmpel orli;lnal> Westminster. Tube-bell chime move- 
ments, KorKcous bron7,c-sllvrr MOVINO MOON dials. 
LYKE pendulums, tinest solid ^4" liila dried mahoicany, 
walnut or cherry JtlTy Joint Kwik-Bilt case kits. SI.UU each 
plan. Rush $2..'i0 all three plus Free Bonus "Petlta Grand- 
mother" plan, as folks have for over 50 years. 
Kuempel Chime Works, 9 Kuempel Bldg,, Minneapolis, Minn 




EARN $20.00 PER HOUR 



\\ Assemble MINI-DOZERS 

resale and make big 
^ '~ ^ * • money in your spare time! 

^I^L^^ ^^^^^ ^^^^ 

^^B|||^^k unique garden-tractor kit 

^^^^J^^^ at our low, factory-direct 

^^^^^^B^ price, assemble (in 6 hrs. 

^^^1^ avg.) and resell profitably 

to local customers. Keep one to enjoy and demon- 
strate. Order complete kit or any parts desired. Full 
line of attachments. 

To see how Dozer works, send for Plans and Parts Price 
List - only $5.00. Cost deducted from kit purchase 
price. 16-page illustrated Catalog - 50c Order now! 

C.F. STRUCK CORP., 
Dept PS-98, Cedarfaurg, Wis. 53012 
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MAIL 
ORDER 



SHOPPERS' MART 



A lelaction of productt available by moil for Popular Scionco readora. 
All merchandiso told on a money bock guarantee. Order directly from advertiser. Please include your zip code. 



11^.' 




FOR TALL A BIG MEN ONLY 

Wc specialize !n sizes for tall and b!g men. 
Sleeves up to 38" . . . bodies cut 4" long- 
e . Lege selection of Arrow and McGregor 
Jackets, Permo-Press Sport & Dress Shirts, 
Cweaters. Slacks with longer in-seoms, extra 
long rise, waists 30"-60". Robes, etc. Plus 
182 Shoe Styles 10-16 AAA-EEE. Hush Pup- 
pies, Dress, Casuals, Boots. By mail only. 
100% Guar. Write for Free 96-page Color 
Catalog. The King-Size Co., 5078 King- 
Eize BIdg., Brockton, Mass. 02402. 




boat plans 

full size patterns 
frame kits 



I 



BOAT PLANS— PAUCRNS—fRAME KITS 

Send 5Qt for Glen L's new catalog of over 
76 build-it-yourself designs with step-by- 
step instructions. Inboards & outboards, 
jets, 16' to 36' cruisers, 8' to 21' sailboats, 
houseboats, hot boots, boat trailers and 
camper trailer. Books: Inboard Motor Instal- 
lations In Small Boats $6.00 ppd; Boat 
Building with Plywood $7.50 ppd; How To 
Build Boot Trailers $3.00 ppd. Glen I, 
9152P Rosecrans. Bellflewer. Calif. 90706. 




FueEni poweitfUL muscles fasti 

Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will odd inches of 
powerful muscles to arms, chest, shoulders 
& legs. Leorn secrets on trimming the waist 
with ultra-modern methods— fostl Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-23 
Northeastern, Dearborn, Mich. 48126 




10K GOLD MILITARY INSIGNIA RINGS 

Prestige rings you'll be proud to wear as 
a lifetime memento of your part in our 
country's defense. Choose your insignia 
from America's largest selection. Over 1000 
designs for all services, all wars. Gemstone, 
birthstone and diamond models, too. Your 
choice of yellow or white 10-K gold. Easy- 
Pay Layowoy Plan. Money-back guarantee. 
Write for free color catalog. Royal Military 
Jewelry, Box Y-250, Apache Junction, Ari- 
zona 85220. 




FREE MUSCLE COURSE! 

Wont a new Jet-Charged body? In 15 min- 
utes I'll prove you can slop on 4" of muscles 
to your chest— 3" to each arm— give you 
life-guard shoulders, trim your waist to ath- 
letic size— give you speedy athletic legs. I 
don't care if you're short or toll (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25< to cover postage and 
handling to Joe Welder, Dept. 100-98D 
531 32nd St., Union City, N.J. 




Thousanrls of 
exciting tool 
values! 



SilVO (BRAND NAMEI TOOL CATALOG 

Thousands of Exciting Tool Voluesl Stanley, 
Millers Falls, Skil, Thor, Wen, Disston. Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-9, 107 Wal- 
nut St., Philadelphia, Pa. 19106. 




HANDY DANDYS KEEP SUPPLIES NEAT 

Handy Dandys are sturdy, plastic caps that 
snap into Vs" pegboord and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small ports and things. 
Keeps your workshop neat. 10 for $1,- 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. No jars. Shipping paid 
anywhere in the USA. Send payment with 
order— no C.O.D. Wickliffe Industries, Inc., 
P.O. Box 286, Dept. PS-9, Wickliffe, 
Ohio 44092. 




PILOT'S AEROSPACE CHRONOGRAPH 

Fine stop watch with speedmeter, 2 push 
buttons, rotating elapsed time bezel, lumi 
nous dial & hands — to check parking meters, 
time athletic contests, etc., a real jewe 
among Swiss watches. It looks impressive on 
your wrist & provokes comment. Only 
$13.95 airmailed reg. direct from Switzer 
land. Satisfaction guaranteed or money 
back. Send M.O., bonk check, no COD's 
Protil Watch SA, Dept. PS-968, Gortenstr 
10, 8002 Zurich, Switzerlond. 




MINIATURE POWER TOOlS 

Used by professional craftsmen, mode 
builders, lapidaries and industry for ove 
45 years. Ideal for grinding, sawing, drill 
ing, deburring, engraving, carving, etc. M 
interchangeable handpieces. You can have 
o Foredom Flexade Shaft to fit on your owr 
drill or motor for as little os $13.75; com 
plete tools Including motor ond speed con 
trol from $36.50. Write for Free Cotalof 
PS-255. Foredom Electric Company, Inc 
Bethel, Connecticut 06801. 
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CLASSIFIED AOS $1.75 per word per insertion, payable in for our records. Closing date for Nov. issue (on sale 
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3 AUTO SUPPLIES & 
EQUIPMENT 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas, Information, $2.50. Build 
■•Executive" Helicopter. Drawings. Speci- 
fications. $2.00. Helicopter Development. 
Box PS147. Washington. N.J. 07882. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves. Etc. Catalogue $1.10. Antique Auto 
PSIO Milwaukee, Wisconsin 53204. 




LOOKING for private plane bargains? 
Aero Shopper is packed with listings in 
everything for private aviation Including 
jobs everywhere. Ads are just 10c per 
word! 6 month subscription $1! Aero Shop- 
per, Henrietta, Texas 76365. 


AUTOMOBILE Hand Controls For 
Handicaps, Left Foot Accelerator. Free 
Brochure. Gresham Driving Aids, Wixom, 
Michigan 48096. 




FAMOUS TAYLOR auto, boat com- 
pass. Illuminated, battery included. Guar- 
anteed. $6.95 FPD. Burrell, Box 279. Sky- 
land, N.C. 28776. 


Boats. Inho.ird & Outboard Motors .... 7 
Body-Building, Self-Defense Courses ... 45 


AIRBOAT. Snowplane. Gyrocopter. Hov- 
ercraft Propellers. Complete Alrboats. 
Kits. Plans. Mounts. Engines. Supplies. 
Corvalr. Volkswagen Conversions. Out- 
board Airdrives. Catalog $1.00. Banks- 
Maxwell. Box 3301G. Ft. Worth. Texas 
76105. 


CROSLEY And Foreign Car Parts Dis- 
counts. Service, 616 Burnslde, Inwood, New 
York 11696. 






HELICOPTER, One-Man, Portable. Kits. 
Plans, Information 25c. Photos and three- 
view drawings $1.00. Compcop, Box 1267. 
Redwood City. California 94064. 


3 AUTO TRAILERS & 
CAMPERS 




BUILD Your Pickup Camper. Pre-Cut 
Kits. Blueprints. Supplies. Literature 10c. 
Comstock Trailers. Dept. 665, Parsons, 
Kansas 67357. 


Electric Trains. Raceways 9.T 


AIR CUSHION AMPHIBIAN 
BUILD Your Own from Complete Plana. 
$30.00. Brochure $1.00. Locke, 4887 Pointe 
Tremble. Algonac. Mich. 48001. 


PICKUP Camper, Trailer or Pickup- 
Cover . . . Build Yourself. Save! Complete 
Plans $3.95 each. Cover plans $2.00. Econo- 
Une Bus or Van, Bus Conversion drawings, 
$3.95 each. Satisfaction Guaranteed. Equip- 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply, 94-J Glen- 
wood. Minneapolis, Minn. 55403. 


EnKineerintr & Professional Services ... 64 
Field Glasses, Telescopes, Microscopes . 42 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water, 
powered by ordinary lawn mower engine. 
Easy to build. Fun to Sy. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett. Box 3234-B. Scotts- 
dale. Ariz. 85257. 


6 ASTRONAUTICS 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 






ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery. Centurl Aerospace. Box 
1988, Phoenix. Arizona 85001. 


SNOW Vehicle & Kart Catalog. Hop 
up accessories — speed and performance 

*»niilnmpnt manifnlris pnslne mounts, ex- 

haust systems. Send 25c. G.E.M. Products, 
496 East St. Charles, Carol Stream, 111. 
60187. 






ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32, Colorado 81240. 


xlArCiLuIi X — L./clViaauua wocu uai^ui^^. 

New, used parts, accessories, all models. 
Bulletin 35c. Knuth's (Factory Dealer), 
2491 W. Fond du Lac. Milwaukee, Wiscon- 
sin 53206. 






MODEL Rocketry magazine — sample 
25c. Box 110. MTT P.O.. Cambridge. 
Massachusetts. 


HONDA 50-90-160 Speed Equipment. 
Cams-Big Bore-Stroker. Columbia Engi- 
neering, 2105 E. 37th St., Los Angeles, 
Calif. 90058. 




Models — .Ships. I'lnnes. Rocliets 92 


ROCKET engine manual. Details free! 
Rocketlab, Dept. PS-968. Box 5636. China 
Lake, California 93555. 


NEW Cycle and Minl-blke carriers, 
$17 95 Ppd. Mlnl-bike plans $1.00. Bro- 
chures 10c. J & W Steel Products, P.O. 
766. Adelphi, Md. 20783. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 




PLANS, Full Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. New "Glen L" Boats 8' to 36' 
Sail, Jets. Inboards, Outboards, Cruisers, 
Houseboats, Hot Boats, Catamarans, Hy- 
dros "plus" boat trailers and a camper. 
Send 50c for complete catalog. New "How 
To Build Boat Trailers" Book $3.00 ppd. 
Glen Marine, 9152 Rosecrans, Bellflower, 
California 90706. 


BUILD your own Mlniblke! No Welding 
Required. Plans $1.50. Westate Enter- 
prises, Dept. PS-9. Box 9216, San Jose, 
California 95117. 


Photo Finishing. Photocopies, etc 20 


MOTORIZE your Bicycle with Mower 
Engine. Plans $1.00. Motors, Box 415, 
Baraboo, Wis. 53913. 


Kadio, Tele\-l8lon. Ham Equipment .... 54 


CONVERT Bicycle To Motorbike! Plans 
— $2; Go-Cart Plans — $2; Snowmobile 
Plans — $5. Go-Byk Industries, Rothsay, 
Minn. 56579. 


Uubber Stamps & Office Supplies 83 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply, Dept. 23. Cold- 
water. Mich. 


4A SNOWMOBILES 


SportInK Goods. Guns, 


FULL size, cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated "Build a Boat" catalog Includes 
Fishing Boats. Garvles. Cruisers, Catama- 
rans. Housetx>ats — 7'i to 38'. "How to 
build a Boat" booklet $2.50. Cleveland 
Boat Blueprint Co.. Box 18250, Cleveland. 
Ohio 44118. 


SNOWMOBILES — Factory Direct Prices. 
Save 30';.. Five latest 1969 models, 5 — 
18 HP. Easy Terms. Driving trial. Money 
back guarantee. Free catalog. Luger. Dept. 
SA-68, 9200 Bloomlngton Freeway, Min- 
neapolis. Minnesota 55431. 


5 AVIATION 


Treasure Finders & Gelger Counters .... 102 
Watches. Clocks — Sales & Service 80 


PLANS, kits, hulls— 24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to Drag Hydros — Midget to 7 
Litre. 50c. Champion Boats. Box 9215B, 
Long Beach, Calif. 90810. 


FREE catalog 950 aviation/space books. 
Aero Publishers, 329PS Aviation Road, 
r»Ubrook. CalUornia 82028. 
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BOAT Kits. Save money — assemble your- 
self. Faciory molded fiberglass or pre-as- 
sembled plywood, 12' to 32' Cruisers. Run- 
abouts, Houseboats, Sail Boats. Big line 
accessories, motors, trailers. Easy terms. 
Free catalog. Luger. Dept. AC-68. 9200 
Bloomington Freewajr. Bloomlngton. Min- 
nesota SS431. 



FREE catalogue — plans for canoes, ka- 
yaks, accessories. Clarlc, 115 McGavock 
Pike. Nashville. Tennessee 37214. 



NEW 1968 Mcculloch and Other Out- 
boards. 4 H.P. $108.00 . . . 7>/2-$224.00 . . . 
9 Electric Start $288.00 18-$316.00 . . . 
40 Electric $514.00 ... 65 Electric $698.00 
. . . All Sizes . . . Literature 50c. Eler- 
tra Marine. 1427 Broadway, Brooklyn, 
New York 11221. 



BOAT PLANS, FRAME KITS. 
BOAT KITS. World's largest catalog — 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Runabouts, Deep vee's. Catamarans, Tri- 
marans, Houseboats. Sailboats from Small 
Sail Fish to 34 ft. motor sailers, large 
selection of inboard and outboard Hy- 
droplanes. Send $1.00 for large new plan 
* kit eateloc or $2.00 (or cataloc plus 
Boat BulUnPi Childe. Clark Craft Boat 
CoaqMtur, 16-8 Aqua Lane. Tonawanda, 
HeiTZtok 14160. 



FIBERGLASS. Resin. Foam. Brass, 
bronze screws. Prepaid, no tax. Boat plans 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 

FIBERGLASS boat covering. Wholesale 

?irlew. Ftw Itteratura and sample. Sei- 
ert's. Box 120e-X, Oreen Bay. Wis. 64305. 

287 BOAT plans, some kits. Catalogs: 
Powerboat 50c, Sailboat 40c. Marinecraft, 
Box 161-P. Brighton. Mass. 02135. 

NEW Designed Pontoons— Lighter for 
loadlnc. BliMprlnts $6. M. D. ScbuU. 
tec. Route 3. Owatonna. MamMaota 65060. 

9 ELECTRICAL 
SUPPLIES & EQUIPMENT 

ELECTROPLATING Equipment And 
Supplies, Send $1. Refundable. For For- 
mulas. Equipment Guide. Operation Data 
And Catalog. HBS Equtoment Division. 
Dept. N7. 3543 Baat IWL. Loa Angeles. 
California 90023. 

10 WELDING, SOLDERINO 

WELDERS— Welds Fenders. Bulldozers. 
$49.50. Morris, 1070 Inner, Schenectady, 
Mew York 12303. 



REPAIR worn shafts, information $1.00, 
Refundable wtm license Issued. Watson. 
7n Rasttngs Are., Salinas. Calif. 03001, 
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DO-IT-YOURSELF 



TKACHINO Macblna. Build Yourself 
nans $3.50 Postpaid. Hallmac Co., Box 
174. Berea. Ohio 44017. 

WATER!!! Drill Your Own Well for 2c 

Sit foot! New inventionl Free Informa- 
on. DeepRock Drilling Company, Ope- 
lUca, Alabama 36801. 

WILLS-Birth-Marriage-Diplomas. Fill 
out your own. Sample 10c or any two 
forms $1.00. Austen. 125-F West Carrillo. 
Santa Barbara. Calif. 93101. 

REPAIR Manual. Automatic Washers, 
dryers, dishwashers. 20- different man- 
uals. $2.75 each PPD. Send make and 
Model number. Major Appliance. 13108 
Caine Ave.. Cleveland, Ohio 44105. 
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HOME CRAFTSMAN 



FREE! World's largest leathercraft cata- 
[...Bundreda of liake-lt Ideas. Tandy 
ler Co.. Dept. K6S. Vort Worth. Texas. 

CABINETMAKINO Made easy and, 
"How To Make Formica Counter Tops," 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Seventh North. Hopkins, Minnesot a 55343. 

SKIL-Crafts New 200-page '67-'68 Cata- 
log. Largest selection of Leathercraft. Art- 
ist. Hobby and Craft Supplies from one 
source. Send SOc (refunded with first $5 
mlnioium catolog order). SUl-Crafts. Box 
106-P8. Joplin. MlsMurl 64801. 



WOODWORKING Catalog and Manual 
25c. Plus free '101 Project Ideas." World's 
most beautiful veneers, lumber, plywood! 
Wood finishing, upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
whittling blocks. 3.000 workshop products. 
Constantlne aOBS-M Xaatchaater Road. 
Bronx, 10461, 

STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascherl Studios, 869 Center 
Road, Hinckley, Ohio 44233. 

STAINED Glass Hobby Supplies. In- 
structions. Wlttemore-Durgin, Box 206SX, 
HanoTer. Maa$. oatSO. 

101 PATTERNS of smart Gifts, Novel- 
ties, Shelves, Action Windmills plus ''Make 
Money Jig Sawing." $1.00. Mastercraft, 
95S. 7041 Olcott, Chicago 6063 1. 

RUST Remover-Guaranteed safe. Hun- 
dreds home-sports uses. 8 oa. concentrate 
$2,25 Postpaid. Dicon, 2751 Carol Road. 

Union. New Jersey 07083. 

BOOKBINDING Kit. free brochure plus 
gold stamped material samples. B.H. Boolc- 
bindery, P.O. Box 23281, Dallas, Texas 

75222. 

192 PAGE Handicraft Catalog. Free. All 
Crafts. Steece Bros.. Box 177-PS, Sioux 
Falls. South Dakot a 57101. 

BLOW Glass: Manual gives full instruc- 
tions on equipment, set-up. and technique 
for blowing Venetian and scientific items. 
$3.00 plus 2Sc postage and tax. Robbins 
BntermiMB. 3S2l-S6tli., Dea Moines, Iowa 
50310. 



SQUAREKNOTTERS: Make belU. hand- 
bags, lanyards, dog leashes, etc. Special 

offer! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 
71 -PI, 264 Clinton St., Brooklyn, New 
York 11201. 

13 TOOLS & MACHINERY 



SAW Sharpening equipment available on 
trlaL Free details. Zwart. 586-FS Man- 
hattan Ato.. BrooltlynrN.Y. 11333. 

1" MICROMETER-Carbide Tipped-Fric- 
tion Thimble-LockCase-Meets Federal 
Specificatlons-$13.00 Prepaid. Penner Sup- 
ply. 8206 McCormick, Skokie. Illinoi.s 
60076. Free Catalog. 

NEW SURPLUS TOOLS. Send $6.95 for 
13 lots containing H.S. Drills. Taps. Ream- 
ers. Saws and Lists of choices. Sample 
$1.00. Order today. Salme Enterprises, 50 
Uxbridge Street, Worcester. Mass, 01605. 

GRANITE Surface Plate Special. Unilat- 
eral Accuracy "±.00015". 6''xl0'x2" — 
$9.95: 8'xl2-x2- — $14.95; 12-xia'x3' — 
$21 75 . Plus Postage. Precision Granite, 
11550 Larch. Mpls, Minn. 55433. 

MICROMETERS — Indicators — Chucks 
— Rods. Direct Supply, 1424 Barclay, 
Spri ngfield, Ohio 45505. 

MACHINISTS Build This Hydraulic 
Tracer Valve for your Lathe. Standard 
Shop Materials and Skill. Precision Shop 
Proven Information $1.00. Complete Plans 
and Instructions $20.00. Master Designs, 
Box 20292, Phoenix, Arizona 85036. 



14 ENGINES A MOTORS 



REWIND oar lenerator for 110 T.A.C. 
power plant. Plans $1.00. R. Schmauss. 
1228 E. Cass St., Tampa. Florida. 

TOTAL Power. Steam Equipment. Cata- 
log. 50c. RtfMue IndUBtrlM. Mew Balti- 
more. Mich. 48047. 

"REPLACE Plug with Check Valve 
Adapter — make mower engine compressor. 
State vertical, horizontal. $3.00. Orr, 825 
Madison, Penndel. Penn. 18047." 



18 CAMERAS & PHOTO 

SUPPLIES 

PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Free booklet. 
American School of Photography. 835 Dl- 
versey Parkway, Dept. 676-018. Chicago, 
lUiWdS 60614. 



19 MOTION PICTURE & 

COLOR SLIDES 

8 mm MOVIES— 2'x2'' Color Slides— Big- 
gest selection anywhere! Hollywood clas- 
sics, great comedians, railroads, automo- 
biles, trolleys, wars, travel, wild life, cir- 
cuses, many others! 16mm. films also. Big 
catalog free! Blackhawk Films, 70 Eastin- 
Pbelan Bldg., Davenport. Iowa 52808. 



Ini 



FBII CatalomM. 6.000 8-16MM Films. 
iternatlaiial-iB rOaiB. Oreenvale, N.T. 



16MM SOUND-ProJectors, Films, New, 
Used for Sale. Free CaUIog, National 
Cinema, 333 W. 57th St.. New Yoric City. 
New York lOOU. 



FREE 64-Page Catalog. All your movie 
needs. 8mm-Super 8 — 16mm. B&W and 
color film. Cameras, supplies, accessories. 
Home processing equipment. Sound strip- 
ping. Superior, 443-448 N. Wells, Chicago, 
60610. 

FILM processing, duplicating, enlarging, 
reducing. Color, Black & White films, 
equipment at savings. Fast service. Home 
Movies. 614-616 Washington. Allentown, 
Penna. 18183. Dept. PS. 

18mm SODDD Features And Shorts. 
Bedner. 5300 So. Talman. Chtamo. 

35 MM COLOR Slides, 10,671 Individual- 
ly Sold. Described Encyclopedia-Catalog 
10c. Wolfe Worldwide. Dept. 16-88, Los 
Angelea. Calif. 80086. 

UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kamas City, Mo. 64112. 

SPACE-Nature-nnderwater alldai. Cata- 
log. fmRE. Box 608, Dana Point, Cali- 
fornia 92629. 



20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 



CAMERA Fans! Expert photofinlshing 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45: 8 Exp. Kodacolor 
$3.40; 35MM Kodachrome. 20 slides, $3.15; 
8 Exp. black Si white 99c. We give you 
free photo stamps to re d ee m for gUts. 
Satisfaction guaranteed. SendaaiOMifalm 
or request mailers and coamleteprloe list. 
Direct Mail Photo. BwrmH-A. Pitts- 
burgh. Pa. 15218, 

SELL Your Photos. Booklet Tells Bow. 
Where. Color Slide Markets. Let Your 
Camera Provide A Second Income, Only 
$1.00. Richard's Specialty House. 407 Free- 
port Road. Crelghton, Pa, 15030. 



21 HOBBIES A 
COiiECTIONS 

COLLECT Military Miniatures. 500 mod- 
els. Catalog SOc. Bussler. Box 107-E. Wol- 
laston. Massachusetts 02170. 

FREE German Regulation Medal; Send 
50c Postage, handling, get catalog: Iron 
Cross with ribbon $1.50. International. 
Box 303-S, Jamaica. N.Y. 11431, 

AQUARIUM HOBBYISTS: Send for free 
catalog of complete aquarium supplies. 
Free gift ofl'er. Hobby Products, Dept. A-3. 
P.O. Box 62, Great Neck, N.Y. 11023. 

FREE Listing in National catalog of 
Any hobby equipment you want to sell. 
Send full description and price to Hobbv- 
craft Exchange, 7703 Clarendon Road, In- 
dtan^xriis. Indiana 48360. 

NAZI! Arm-Bands with oollectora cata- 
log $1.00. W.W. #3-8, Box 3063, St. Louis. 

Mo. 63158. 

23 MINERALS & 

PRECIOUS STONES 



EARTH Science Rockhound 
Subscription $2.50. Sample 35c. Box 
PS, Downers Grove. Illinois 60515. 

ROCKUOUNDS — Oem Cutters — Jewelry 

Makers . . . new Free catalog— Just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials, 
equipment, introductory bargains and 
know-how. Free catalog . . . Write Grie- 
ger's. Dept. C-13, 1633 £. Walnut. Pasa- 
dena. Callfomta 81186. 



23A GEMSTONE & 

COSTUME JEWELRY 



OEMSTONE-COSTUME JEWELRY 
"MAKE PROFESSIONAL JEWELRY for 
fun or profit. Send 25c for Instructive pic- 
ture catalog of jewelry parts, semi-pre- 
cious stones, rhlnestones, beads plus "How 
To" section. Easy to assemble. Has every- 
thing you need. Sy Schweitaer ft Co., Die., 
P.O. Box 71-Gedney Station, White Plalna 
New York 10605. Dept. P. 
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as roKWUiAS, plans, etc. 

ELECTROPLATINO, Metalizlng; Book. 
Solutloa FormuUs 13.60. Helm PublishlnK. 
7366 Brookdale Court. DuUin, CbIU. MSee. 



BOOK— 100 Formnlas tS.OO. Sntth. 001 
North Wtilnfton. Ardmore. OUa. 7M0I. 



ANY Formula $3.00. Catalog— Manufac- 
turing Treatise 10c. H. BeUort. 192 N. 

Clark. Chicago 60601. 

26 SCIENCE St CHEMISTRY 

ROCKETS!! Flying models— 2000 feet 
altitude with powerful motors. Tubes. 
Cones. Parachutes. Launchers, Igniters. 
E.\-citinR new Catalog — rocket data — dia- 
grams — 25c. Fast Delivery. Centurl Aero- 
space. Box 1988. Phoenix. Arizona 85001. 



ROCKETS. New Illustrated Catalog 25c. 

Single and multistage kits, cones, engines. 
If.unchers. trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 6. Colorado 81240. 

CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog 50c. Dept. Mt26, Biological Supply 
Co.. ine Mt. Hope Ae.. RoclMster. N. Y. 
14680. 

FREE! Rocket Experimenters Catalog. 
Franks Scientific Co.. P.O. Box 156. Mar- 
telle, Iowa 52305. 

DEMOLITION!! Special Forces! Authen- 
tic Army maauala. Oair 01.08. Free list. 
PDH, 33831 Argoone. Pannington, Michi- 
gan 48024. 

LASERS— Build your own spaceage laser. 
Comptete plaiu--a.0O. Collet. 030 Steiner, 
PltUiburgh. Pa. 19«7. 

LASER Rod Material catalog S5c. Moynl- 
han. 107 North Brighton. Atlantic City. 
New Jeraay 00001. 

FLTINO Saucers (New-Sun Powered-No 
Motors). How to Build Easily for less 
than S5 using Styrofoam and Plastic 
Bags. Manv Si/cs-Designs. Complete De- 
scriptions-Plans-Drawlngs. $1. Guaran- 
teed. Spaoetronlcs. Box 3104>-P8. San 
Francisco. Calif. 04131. 

LIQUID Rocket Plans $2.98. Amateur 
Rocketry Magazine, 50c. Catalog aSc. Star 
Baaee Systems. 3600 Wise. Xiooc Beach. 
Ckm. 80O1O. 

300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
Park. Ch icago OOolO. 

CHEMICALS. Apparatus, Microscopes. 
Mineralogy Sets, Telescopes. Catalog 35c. 
Sheard Science Supplies. Inc.. Columbus, 
Wisconsin 53836. 

•■LASERS AND PHASERS" How to 
Build A Model Phaser Pistol — Makes 
Things Appear To Disappear— Plus Short 
Course On Light Vlbratlois. Phasing 
$1.00. "Free Magnetic Power." Course 
$1.00. Build A Model Laser Pistol — Course 
$1.00. Add 2Sc postage, handling, to each 
above course. A Real Red Ruby Rod Laser 
Course, 35 Pages — ^$4.95; Acoustical Laser 
Course $4.95. Biological. Chemical. Muta- 
tions Bv Magnetism. Course $4.95. New 
Startling Science Project Catalog— 35c. 
Add 50c to above courses lor Rush 1st 
Claaa MatUng. Roya Sdenoe Co.. Oreen 
Cove Springs. Fla. 33043. 

"SOLID fuel rocket plans, computed by 
IBM. Five mile heights! $3.00. Saturn, 11 
Bast 16tb. Holland, Michigan 48433." 

ELASTIC water kit. Makes Tubeless Si- 
phon, Water Recoils. Flows Backward, 
81.00. Spectroscope Kit. $1.00, Cr^tal 
Orowinc Kit, $1.00. Science CaUloc With 
Free Circular Slide Rule, 25c. DIssect-A- 
Klt. A55. Wantagh, N.Y. 11793. 

LABORATORY chemicals supplies, etc., 
including lapidary supplies. The Chemical 
Formulary Series, Mineraloglcal and chem- 
ical dictionaries, other scientific books. 
Complete ii.sts 25c. Caseco. Boz 77, Rlver- 
dale. New Jersey 07547. 

THERMITE! Experiments and free ma- 
terials eatakwl $1. ThermocHi. 60 Atlantic, 
Metuchoi. New Jnaey 00840. 



CATALOG! Interesting, useful and spec- 
tacular products! 20c. Kenrus-s, 50 Atlan- 
tic Metuchen. New Jersey 08840. 



OROW Incredibly Large Crystals! For 
dlnlay, lor science fair projects, for ???. 
Prmted instruction bo«*— $2. Kenrus-s, so 
Atlantic, Metuchen. New Jersey 08840. 
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CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat. 
Clear. Colors. Embed real flowers, but- 
terflies, photos, coins. Also New molding 
formulas for perfect reproductions. Illus- 
trated booklet shows HOW. Send 25c. Dept. 
68-102K Castolite. Woodstock. 111. 60098. 



PLASTIC Embedders. Jewelry Workers. 
We have everything. Moulds. Findings. 
New Catalog 25c. David Co., 861 Broad 
St.. Dept. P. Providence. R. I. 02807. 
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REAL ESTATE 



40 TIMBERED Acres $1650.00 Total 
Price. Wash. -Idaho-Mont. $50.00 Down — 
$25.00 month, in Northern Idaho. North- 
eastern Washington, and Western Mon- 
tana. In the heart of lakes and big game 
country. All covered with growing timber. 
Access, title insurance with each tract. 
This is select land with natural beauty, 
recreational and Investment values. We 
have tracts of many t>pes and sizes from 
which to choose. Including Waterfront 
property on Pend Orielle. Priest. Kettle 
and the St. Joe Rivers and in Pend Orielle 
Lake area. Your inspection welcomed. 
Write us for free list, maps and complete 
information. Write to: Dept. WIC. Re- 
forestation, inc., P.O. Box 8148. Spokane, 
Washington 80203. 



CANADIAN Lands, seized and sold for 
taxes. Our 51st annual series of lists, 
describe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, where there is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to Invest In Canada's 
minerals, forests and farms. Write today 
for free booklet with full explanation. Tax 
Sale Service. Room 301-H, 85 Bloor St.. 
East Toronto 8. Canada. 



CENTRAL Ontario — Choice 640 acre 
Sportsmen's paradises still available — 
$20.00 plus $6.50 Taxes yearly. Maps, pic- 
tures. $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 



$1 ACRE— Canadian Border — hundreds 
campsites, islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 304. 
110 Church Street, Toronto 1. Canada. 



CANADIAN 'Vacation Lands; Full price 
$385.00. 40 acres. $10 month. Suitable cot- 
tage sites, hunting, fishing, investment. 
Free information. Land Corporation 
3768-D Bathurst. Downsvlew. CMitarlo. 
Canada. 



GOVERNMENT Lands . . . Low as $1.00 
Acre. MlIlion.s Acres! For "Exclusive Copy- 
righted Report . . . plus "Land Opportu- 
nity Digest" listing lands available 
throughout U.S.. send $1.00. Satisfaction 
Guaranteed! Land Disposal. Box 0001-EI, 
Washington, D.C. 20003. 



FLORIDA Campsites — deep In the heart 
of the great Ocala National Forest — 
Where few individuals have the privilege 
of ownint land. Isolated yet accessible, 
with electricity. Good fishing, hunting. 
Warranty Deed, pitch tent, park trailer, 
build lodge. Free maps and photos. Win- 
free Vernor. DeLaud, Florida. AD66LS149, 



WATER FRONTAGE 
CANADIAN fishing and hunting lands 
with substantial water frontage at low 
prices. Heavily wooded. Well situated. 
Great investment potential. Free booklet. 
Northern Corporation, 194 Wilson Ave., 
Suite 101. Toronto 13. Canada. 



CANADA'S Finest Lands. $4.00 An Acre 

and Up. Acquired Through Estate Liquida- 
tions. Suitable For Hunting. Fishing, 
Camps. Cottages. Farming, Timber, Min- 
erals, Investment. Small Monthly Pay- 
ments. Free Descriptive Booklet. Canadian 
Estate Land. Dept. 21 194 Wilson Ave.. 
Suite 101-SE. Toronto 12. Canada. 

BUY without risk for Retirement, Vaca- 
tion, or Investment — under America's only 
"No-Risk Purchase Plan" — In Carolina 
Coast multi-million dollar. 14.000-arre de- 
velopment. 10 year monev-back guarantee. 
''3 acre homesltes as low as $495.00, $5.00 
down. $5.44 monthly. Motel, hunting, fish- 
ing, golf country club right on property. 
Private ocean beach 50 fresh water lakes. 
Write for free literature. (Not offered to 
residents of California, Florida, New 
York;) Boliing Spring Lakes. Southport 
2-A, North Caroltaa 28401. 

ALL NEW! FREE! Big 196 page FAUi 
CATALOG! Thousands of properties de- 
scrllied. pictured— Land. Farms, Homes. 
Businesses— Waterfront. Recreation. Re- 
tirement. Selected Best thruout the U.S. 68 
Years' service, over 500 Offices. 39 states 
Coast to Coast. Mailed FREE from the 
World's Largest! STROUT REALTY, 60- 
ZB E. 42nd St. NY. NT: 7-ZB s. Dearbom. 
Chicago. Ill: 831-ZB B. Oreen, Pasadena. 
California. 

VACATION HOMES 

OWN a second home for your retreat. 
Designs from "A" frames to lodges now 
at low cost. Design catalog complete with 
floor plans, etc. Only $1.00. Mason's Da- 
sign. Dept. Box 76M-P8. Detroit. Mhihl- 
gan 48209. 

FREE . . . New PALL-'WINTER CATA- 
LOG! Describes and pictures over 2.000 
farms, ranches, town and country homes, 
businesses in 32 States Coast to Coast! 
Specify type property and location pre- 
ferred. Zip code, please. UNITED FARM 
AGENCY. 612-PS West 47th St., Kansas 
City. Mo. 64112. 

GOVERNMENT Lands One Cent an 
acre. For exclusive report send $1.00 to: 
National Lands, Box 241 -F Massapequa. 
New York 11758. 



33 SPORTING GOODS, GUNS, 
FISHING TACKU, ETC. 

"LIVE-Catch Animal Traps. A size for 
every purpose. Also fish, sparrow, turtle, 
and other traps. Worlds' largest SClecMlin. 
Free catalog. Sensitronlx. 22n-MC30 Lon 
Ellen. Houston, Texas 77018." 

FREE . . . Wholesale Catalog, Beads. 
Spinners. Lure Parts. Sinker Molds. Jii 
Reels Finnysports OPE) Toledo. 

43614. 

OVER 5.000 Hard-To-Find Fishing Spe- 
cialties and kits galore. Send for free 
170-paf;e catalog: Netcraft Co., Dept. PS, 

Toledo. Ohio 43613. 

FREE . . , Wholesale Catalog. Arrow 
Shafts, Broadheads. Fletchings. Fisharrow 
parts. Tools, Bows. Finnysports (330). 
Tttledo. CMUo 43014. 

FREE 1968 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, 
Huntmg and Camping Equipment— Thou- 
sands of Items. Calmas' inc.. Dept. R. 
ChappeU, Nebnskft 00130.'* 
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HOUSEHOLD PETS 



LIVE Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 15c, 
Marine. Box 248-207. Dania. Florida 33004. 

BUY Dlrect-Save; Monkeys , Ocelots, 
Birds, Reptiles. Ust lOc Bxotle Animal 
Importers Inc. Box 033-0. South Mt""**i 

Florida 33143. 
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BIRDS & ANIMALS 



MAKE Money raising chinchillas, mink, 
rabbits, cavies for us. Free Information. 
Ke(ney Brothws. New Freedom 2. Penna. 



RAISE Rabbits for us on 8680 month 
plan. Free details. White's RabUtry, Mt. 
Vernon, Ohio 43050. 



EARN $10,000 Yearly Raishig Angora 

Rabbit Wool and Breeding Stock for ns. 
Information-25c coin. American Angora 
Company, Malta 1, Montana 59538, 



EXOTIC pets: Monkeys, Reptiles. Dogs, 
List 25c. Pet Pourri. Richardson Road, 
Fltchburg. Mass. 01430. 
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99 EARTHWORMS, 
CRICKETS, FROGS 



MMKS Money raising flshworms lor us! 
KwHinK detells free! Oakbaven-iai, Cedar 
Bill. TexM 75104. 



40 HUNTING 9k FiSHINO 
INFORMATION 



"PISH traps, collapsible. Pond-lake 
types. Animal, bird traps. Free catalog 
and trapping secrets. Sensitronix. 2325- 
F34 Lou raien. Houston. Texas 77018" 



42 PIEID GLASSES, 

TELESCOPES, MICROSCOPES 

FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes. Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook. New York. 



BINOCULAR. Rlflescope Sale! Free color 
catalog. 100 Model* $8.W— $250.00. Write: 
United. 9043 South Western BCAT-1416. 
Chicago 60620. 

SCIENCE Bargains! Lenses. Telescopes, 
binoculars, microscopes, kits, parts, war 
surplus. Send $1.50 for beginners' 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-mge CateloK CN. 
Edmund Scientific Oo. Burlncton, Mew 
Jersey. 08007. 

BINOCULARS Direct Irom Manufactur- 
er. Finest Quality. Tremendous Savings! 
Request Catalog. Koyu. 3860 Crenshaw 
Blvd.. Los Angeles, California 90008. 

ASTRONOMICAL Books, Star— Atlases, 
free list. Herbert Luft. Box 91. Bayside. 
N.Y. 11364. 

ASTRONOMY for students, hobbyists. 

m—ine Me. 8^ uad Tele- 
State Rd.. Cunlirtilge. Mass. 



WORLD famous "Dynascope" Telescope. 
Build your own reflector telescope: mir- 
rors, eyepieces, tripods, accessories. Re- 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-22, Hartford, Conn. 06101. 



REFLECTOR and Refractor Telescopes, 
" . Mirroti, Lenaea. etc. Catalog lOc. 
lone adenca. Mattttw^ K. Y. 1M52. 

4a COVlRNIimNT SUKPWS 

JBEPS T^lcally From $53.00 . . . Trucks 
From $78.40 . . . Airplanes. Typewriters. 
Boats. Clotlilnc, Camping, Sporting. Pho- 
tographic. Electronics Equipment. Used. 
100.000 Bid Bargains Direct From Govern- 
ment Nationwide. Complete Sales Direc- 
tory and Surplus Catalog $1.00 (Deduc- 
tible First $10.00 Order). Surplus Service, 
Beac sao-B. HMland. MMilgan 40488. 

1968 SURPLUS Army. Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
lace. D ept 9-M. Chicago. 111. 60613. 

JEEPS Prom —$52 50. Typewriters From 
—04.15. Cars From -$31.50. WalUe-Talk- 
ies. Motorcycles. Airplanes. Boats. Typi- 
cal "As Is" Bid Bargains From Uncle 
Sam. Tremendous Varietv. Exciting Free 
List. Write: Enterprises, Box 402-832, Ja- 
maica. New York 11430. 

GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information. PS Headquarters BuUd« 
ing, Washington, D.C. 20036. 

LATEST Oovenunent Surplus Buying 
XntOnnatloa (Ouaranteedt) $1.00. French. 
48-A Boeeerelt. Maynard. Mass. 01754. 

FREE Jeep Buying Information when you 
send us 50c for New Gov't. Surplus Bargain 
Catalogue (Refundable). Surplus Trader. 
Boat 81. 8prin» Qiwe. Penna. 17308. 

45 BODY-BUILDING, SELF- 
DEFENSE COURSES 

"GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery. $2. Satisfaction 
or ntund. Oattcbo. Box 0>00«80. Clilcago 



POWERFUL Muscles Fasti Free bro- 
chure! Universal Bodybuilding. Box 4327-B 
Northeastern, Dearborn. Michigan 48126. 



KARATE— complete Instructions. Illus- 
~ The Bales Co.. 050-P8 

Calif. 0MS5. 



KARATS— complete l 
trated, only nM. The 
MeteaU St.. BHoiidMo. 

218 I POPULAR SCIENCE 



FEAR No Bully! Master Authentic Chi- 
nese Kungfu Unbeatable Techniques! De- 
feat Within Seconds Any Attacker In- 
cluding Giant Judo-Karate Experts. Free 
Details By Air. Write: Asia's Greatest 
Master. Leongfu (B/32) 118, Anderson, 
Ipoh. Malaysia. 

FANTASTIC Fightlng-power — fasti $1. 
refundable. Defensmaster, BoS SOU, B«r- 

keley, California 947 11. 

GREATEST bodybuilding method yet or 
refund! $1. Isometriks, Box 2012. Berkeley, 
CaUfonila 04711. 

44 PROFITABLE 
OCCUPATIONS 



SCIENTIFIC Massage; Big earnings, 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. FtM catalof. 
Write: Anderson School, Dept. X^S-C. 

Princeton, Illinois 61356. 

FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full Instruc- 
tions. Doolln. aolo Canum, Dallaa. Texas 

75201. 

FT. SMITH Auction School, Ft. Smith, 
Ark. 2 lecations. Resident & home study. 
Veteran approved. 

FREE Book "990 Successful, Little- 
Known Buslneseee." Work honul Plym- 
outh-8SJ. BrooUjn. Mew Toik uaiS. 



PROFIT In JewebT— Materials Si instruc- 
tion kit for 3 bracelets ik 3 jiair earrings, 
$1. Juddie Marie Jewelry, P.O. Box 104. 
Dept. A-7. MarysvUle, Mfch 48040. 

REFRIGERATION- Appliance course, an- 
alyzer $29.95. Free literature. Ace. 1485 
North Clifton. Springfield. Mo. 65802. 

HOW to Make Money Writing Short 
Paragraphs. Infarmation Free. Barrett. 
Dept. C-aa-H2, OSlO H. Clark. Cbteago, 

60628. 

47 BOOKS tk MAGAZINES 

NATIONAL Geographic Magazine. 1888- 
1967. any issue. Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 

BOOK Sale! "Free" List Self -Help 
Books! Longwood. D-4998. Fort Johnson. 
New York 12070. 

FREE Brochure! Descrlblnt Books of In- 
terest. McEwen's -DPMI. 143 last Robin- 
son. Freeno, CalU. 03705. 

PUBLIC ATKMfS — GUERRILLA WAR- 
FARE. Send Me for list. BoK S3S. Sprlng- 
field. Vlrtlala M150. 

PERPETUAL MMIOD Joumal 4/|a. In- 
formation free. 1010 Conpton P800, St. 

Louis 63104. 

2 DIFFERENT Paperback Books — $1. In- 
teresting. B-723, Metucben. New Jersey 
08040. 



I ^AKia Money with Wonns. AmasUiB 
ProAta. Hlllaire. MorthTllto. Mid. AlOT. 



BOOKS! Bargains! New! Tbouaands of 

Titles. Free Ca^logs. Larrymar 
Box 78B. Bronx. N.Y. 10461. 
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TOYS & GAMES 



3 DECKS miniature playing cards and 
100 Balloons $1.00. Postpaid. Osbum's, 1139 
Gaiden. Miuketon. Mfa^L 40444. 
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JOKES & NOVELTIES 



FREE! World's Leading Catalog 2000 
Novelties. Jokes. Tricks. Scientific Gad- 
gets Hobbies, Johnson-Snitti. D-342 De- 
troit. Michigan 48224. 



FREE Trick, Novelty, Joke. Cataloa. Lee 
Jones Company, Dept. PS. Beat 15704 Tam- 
pa. Florida 33614. 

CIGARETTE Loads. Marked Cards. Nov- 
elties— 25c for brochure. M & M Novelty, 
Box 2373, Bishop Comer, W. Hartford, 
Conn. 06117. 



50 MAGIC TRICKS, 

PUZZLES, ETC. 



CATALOG lOc (1,500. 399 tricks, jokes, 
novelties). Elbee, 7408- J. San Antonio. 
Texas 78207. 

WORLD'S finest professional magic 
Joker noveltlea. Giant Illustrated catalof 
lOe. Top Bat. Branston. xninois 



COMPLETELY Illustrated 04 Page CaU- 
logs. 25c. Manhattan Matle. Box 3144. 

N.Y.C. 11. 

WORLD'S Greatest Professional Magic 
Tricks. Jokers! Giant Illustrated Catalog!! 
deluxe! 164 Pages Tblekll lOo. Boose of 
1000 Mysteries. Dept. P80C, Ft Lauder- 
dale. Florida 33300. 



ENTERTAIN wltb maglel For 53 years 

Douglas magic has mystified people all 
over the world. Send 10c today for Catalog 
= 37. Douglas Magicland, Dept. 22. Dallas. 
Texas 75221. 

BE A Magician I Two booklets ejmlalning 



sixty-eight tricks phia large piofei 

catalog. $1.00. Magic, Inc.. 5000 XdncOln. 

Chicago. Illinois 60625. 

MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals. Kanter's. P-20O South 
13th St.. Philadelphia, Pa. 19107. 

SENSATIONAL Houdini milkcan. 
Straight Jacket Handcuff. Escapes Magi- 
cian's apparatus. Complete catalog, send 
dime. Heaney Famous Magician, Osh- 

kosh. Wisconsin 54901. 
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COINS & CURRENCY 



BIG Price List U.S. Coins. Supplies 
free. Sundman. Littleton. N.H. 03561. 

TOUGH "S" Cents. 35 mixed only $1.00. 
Large listing included. BONANZA, Box 
44910, San Jose, California 95126. 

~M ^^S^^ LINCOLN Cents. Including 
1955S. $1.60, 26, 1909-1939, $1.60. 10 "S" 

Jeffersons, $1.60. All different. All three 
$4.50 Wholesale PrIceUsta included. Bar- 
ris. 4535G Stevenscreek, Santa Clara. Cal- 
ifornia 95050. 

GET Brilliant, Uncirculated 1968 Canada 
Dollar. $2.00 U.S. Funds. Outside Canada 
& U.S.A. add 50c. Qldlng. P.O. BOX 183. 

Windsor. Ontario, Canada. 

1924S LINCOLN plus Catalog 50c. Dis- 
counts, fastest service. Martin's. 36-PS 
East Broadway, Tucson. Arizona 85701. 

BEAUTIFUL Uncirculated Commemora- 
tive $l/3-Arkansas Centennial, Daniel 
Boone, Oregon Trail, Pilgrim Tercenten- 
ary, Mdi 018.05. Barnin UsU 15& Be- 
bee'i ineorp.. Owaha. iMu. WllL 

LINCOLNS; 1939S Through 105SS. VO- 
ZF. $1.00. Pricellst. 1960D-SD-10C. Colns, 

Box 43-N. Pratt. Brooklyn 11205. 

U.S. LIST Plus 41S Cent 10c. Schulthels, 
Devonshire, New Hyde Park, N. Y. 11040. 

SEVEN DiSerent Liberty Nickels— $2.00. 
Ruber's, 200 Baker Bldg., Minneapolis 
55403. 



40 PAGE U. S. and Canada Illustrated 
coin list 10c. Stoney, 260 Wathlngton. 

Boston, Massachusetts 02108. 

SCARCE Date JefTerson Nickels. All 
V.C. Satisfaction Guaranteed. 1942D- 
1049S-1950-SOC Each. 1943D-1951S-1955- 
TSc Each. 1939S-$1.25: 1938D-$1.6S: 1938S- 
$3.25; 1939D-$S.0O: 1950D-014.S0. Dates 
Not Listed 20c Each. Bryaon Ue., OlSB 
White. Toledo. Ohio 43605. 



FREE! 1943 Steel Cent With Price List. 
Bedrin, llOOA Northeast 125th. North 
Miami. Florida 33161. 



COINS Cheap I Catalog 10c, Buying Cat- 
alog 36G. Wlntcra. Box 7006AM. Mlwieap- 
olls. Mlnneseta 55411. 

INDIANHEAD. V-Nickel and Morgan 
Dime $1. Nelson. 34e-R, Rye, New York 
10580 
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STAMP COLLECTING 



FREE!! Insect Triangles! Olympic Dia- 
monds! 25 others. Approvals. Lewis. Box 
531. Crisfield. Maryland 21817. 

"ATTRACTIVE" Set Free I Reouest Ap- 
provais. Gorlli. Box 1015CB. Naptti. Flor- 
ida 33940. 

225 STAMPS For only lOc! This mam- 
moth value includes Airmails. Pictorials; 
Stamps from strange Countries cataloging 
up to 25c each! Also Approvals. Mystic 
Stamp Company, Camden 55. H.Y. 18810. 

RUSSIA Hlgh-Valae Collection. SS differ- 
ent Russia — some over 50 years old) Com- 
memoratlves. Czarlst Issues. Airmails. Cat- 
alog price $3.98. Special Get-Acquainted 
Offer— all for only lOel H.B. Harris. Oqvt. 
OO-O. Boston. Masa. 08117. 



Copyrighted material 



I50O FOREIGN «t.0O. 5000 $3.00. 5000 
USA ccmmemoratlves, revenues, airs, pres- 
Identlals, 19Ui century, hlgb values $3.00. 
SO USA tmamn •i.W. MO •nprovala. 
Ifeyen, un nradmr. Rlctiaionar CbU- 
fomto. 

FREE I Trianeles. Scout. 25 others. Ap- 
jgrowtto-^mbridie. Box 4U, Cambrldgs, 

GIANT Stamp Collection including: As- 
tronauts, Satellites, Moonrockets, Boy 
SoDUt issue, complete U.N. Set, recent 
Olyaiple and Sport Issues from many 
eounnlM. etc.. Plus Big stamp Dictionary 
am iyxmnrals. EvenrtlUng. lOe. Stampez, 
Boat White VMSTkIy. 

ABSOLUTELY Free 25 Different United 
States Commemoratlves When Requesting 
United States Approvals. K & B. Box 70. 
Brooklyn, New Yoric 11223. 

NEW Issues— Free Weekly Illustrated 
list. Brooks, 260t-P Amwe^". Brooklyn 

29. New York. 

NUDES set (4) — Unusual Approvals 10c. 
Atlas. Plalnfleld, Racine, Wisconsin. 

United States commemorative collection 
oontainlnK 33 different — lOc. Approvals. 
VUte. 516-W Avenue L. Brooklyn 30, 
MwrYork. 

80 DIFFERENT U. S. Stamps. Includes 
1943 Flac Stamp of occupied Nations. Only 
aoc. Approvals includeiL WiUett Co., Box 
nt-YTMiamn Hrighte. N.T. 10608. 

ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide — lOc. approvals. Ste- 
vens, Box lOSB, Homecrest Sta., Brooklyn 
20. N.Y. 

AMAZING Offer! 200 U.S. Stamps— in- 
cluding commemoratlves, airmails, high 
denominations to $1.00 — only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co.. Dept. SS, 
Camden, New York 13316. 



U.S. Mint Specials! Flag Set Complete, 
$1.00; ic, 2c, 3c Famous Americans (21 
different), $1.00. Free list. Brooks, 2601 
Avenue "O.'^ Brooklyn 20. W.T. 

50 YEARS Old. fifteen different United 
States, over fifty years old— 10c with ap- 

?rovals. Jaxon, B<» 145-S. Brooklyn, Mew 
ork 11230. 



EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tlves. lOe anprovals. Reeves, Box 597P, 
'.gtortaa 80187. 



RARE old U.S., Famous Americans, 
Flags, Commemoratlves with approvals. 
Gift to Buvers. 10c mailing. Metropolitan 
Stamps. Box 312 SIC. Jackson Heigbts, 

New York 11372. 



EXPLOSIVE Near East always in the 
news. We are offering a nice collection of 
stamps from — Israel, Egypt, Jordan. Sy- 
ria. Iraq. etc. for only 10c to approval 
applicants. Clark Stamps, Dept. 58C. Mus- 
kegon. Michigan 49444. 

U.S. STAMPS On Approval. Many find 
our selections more appealing. We think 
you will, too. Beginning or advanced adults 
ofiy^^teaise. Sngle, Box 8S, Lowell. Michi- 



PENNY Approvals! Regardless Cata- 
logue! Kloster 4164— Und Ct. Sao Dkgo. 

California 92105. 



500 DIFFERENT Stamps $1.00 with ap- 
provals. Smith, 508U Brooks, College Sta- 
tion. Texas 77840. 



50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Wlncbeeter Stamps, Box isoa, 

Mansfield. Ohio 44907. 



SURPRISE Collection! Exotic mint Brit- 
ish Colonials, absolutely free with approv- 
als. Viking. Great Neck 5. N Y. 



STAMPS Free! New Issues— New Coun- 
tries — Trlaulss — Rockets — Olympics 

— Scoots — Birds — Flowers — Animals. 

— Also Old Canadian and U.S. stamps. 
Plus complete illustrated Canadian Stamp 
Catalog. Send 10c for mailing. Gray 
Stamp Co., Toronto, Canada. 



DEALERS Wholesale Stamp List. 6c. 
Baltimore Stamps. Arlington. Baltimore, 

Maryland 21215. 



SEND 10c for Stamp Grab Bag. Over 100 
unassorted old and new Asia. Africa, Eu- 
rope, South Seas, etc. Approvals, iUms- 
trated catalog Included. Littleton Stamp 
CO. UttletaaOB2. M. H. 03S61. 



FANTASTIC Triangles, Dlamaiids, S3 
others, 6c. Approvals. Longbom Stamps 

Lubbock, Texas 79410. 



PRICE List U.S. No Approvals. Thomas, 
5000 Miami, St. Louis, Mo. 63139. 



FREE! 50 stamps including Antigua. Fiji, 
Nsiinir-Approvals. Moumblow, iaS42-6A 
Keel, Oawen Ororo, Calilomla 93640. 



KENNEDY "Death" Set! 4 Flower Tri- 
angles! 100 others. 10c. Approvals. Berar- 
dis, 4 Fowler, Yonkers. New York 10701. 



TERRIFIC Ic and 2c approvals. Thou- 
sands available. Thoms' Stamps, P.O. Box 
456-PS. Richmond. Indiana 47374. 



FREE gUt to approval applicants. Sand- 
ers. Bwt 88008, Majlis, Tean. 88182. 



WOW! Five multicolored mint complete 
sets, usual retail 75c. yours for only 25c 
with dazzling mint approvals. Bergman, 
358 Chandler. Worcester, Mass. 01602. 



TWO $5.00 sumps Plus 10 United 
States Commemoratlves. 10c To Approval 
Applicants. Neugasser Stamps. P.O. Box 
261-S, Brooklyn. New York 11235. 



GREAT Gift— $5.00 Buys Yearly First 
Day Service. Bateman. Case Road, lAke- 

wood, N.J. 08701. 



BIO Collection! 114 DUferent. Afghani- 
stan to Yemen. All Continents. Sports. 
Space. Scout, Birds. Kennedy. Lincoln. 
Churchill. Only lOc with Approvals. Wise- 
hart, 48 North Powell Columbus, Ohio 
43204. 



MINT— 50 different: Monaco-$1.25! 
Rwanda-IScI San Marlno-$1.00! Ross. Box 
152, Wayne, Penna. 19087. 



FREE First Day Cover. Approvals; Gall, 
Box 96PS. Coopersburg. Pa. 18036. 



FREE— 100 dUforent. Approvals. Bacon's 
Stamp Shoppe, Rolla. Mtesourl 6S40I. 



TERRIFIC Stamp Bargain! Three Beau- 
tiful Triangle Sets Plus 105 Different in- 
cluding Colorful Asiatic Plctorals— 10c. 
Approvals. Shaw, Drawer B-1. Montevallo, 
Alabama 35115. 



COLLECTION. 222 Different: 10c. Ap- 
provals. Stamp Farm 0S27, Oxford, Wls- 



100 OLD U.S. Stamps between 1861 and 

1935 $1.00. Rousch Stamps, si chestnut. 

Mansfield. Ohio 44903. 



FREE Surprise collection sent with ap- 
provals. Jay. 1784 Union. San Francisco. 
94123. 



LITERATURE Free! Large Sample As- 
sortment 40c. Generous Bargain Lot $1.00. 
High Value Packet $2.00. Perslle, 436 N.Y. 
Ave., Brooklj-n, N.Y. 11225. 



DISCOUNT bonus plan!! Allows "Your 
choice from approvals" with purchase. 
Dick's Den. 36B ibgnolla Ave.. Ooleta. 

California 93017. 



FREE!! Two Complete Mint Sets. Ap- 
provals. Hamilton, 7150 Cyril. Chicago OC- 
9, Illinois OOOtf . 



WOW! 110 All Different Germany 10c. 
Commemoratlves. Airmails. High Values. 
Big catalog, bargain lists also, fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
A98PS, Jamestown. M.Y. MIDI. 

FREE! Big Bargain Catalog— New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N. A. stamps, packets, albums, 
accessories and supplies. Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
E98PS. Jamestown, N.Y. 14701. 

MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC, Box 
6000-PS, San Francisco. California 94101. 



SENSATIONAL Free Offer: 20 Different 
Outer Space stanms. selected approvals. 
Louis Morrison, 1027 Maryland, Cape May, 

N.J. 08204. 



u. s. BARGAIN: SO different lOe with 
beautiful world-wide approvals. Stamp 
Center. B:ennebunk. Maine 04048. 



2.000.000 STAMPS. ISO Countries. 2c 
Each. Belden. Box 17S. Dearborn, Michi- 
gan 48121, 



FREE! 10 South America with Approv- 
als. Collier. Box 75S. Folkston, Ga. 31539. 



40.000 DIFFERENT! Amazing new plan 
builds your collection systematically, coun- 
try by country. As low as 50c weekly. 
Ware, Monroe 70, Connecticut. 



RUSSIAN space set 10c. Russian Ap- 
provals, toplcals. Snedco, Waldwick, N.J. 



U.S. APPROVALS. Low prices. Eagle, 
2221 Romine Ave.. Pittsburgh. Pa. 15226. 



400 PINE Mixed U.S. 15c. Wright, Box 
753-P. Hagerstown. Maryland 21740. 



FIRST Martin Luther King Commem- 
orative Set. 10c. Approvals. PostaMMflb 
GreatNeck4, N. Y. 



MEW Romania Transportatton Set— U 
Values Complete- 10c ApprovaJk. Canttnan^ 
tal stamps. Barrle. Ontario. 



COLORFxni Triangle Colleetkm Aist Ue. 
Worldwide Approvals Will Aooonq 
Valley's. Box 4f4.PS. Spring VtSS^ 

fornia 92077. 



FREE: 30 Different United States Com- 
memoratlves. Approvals Included. Shelron, 
BOX 547K, North Miami, Fla. 33161. 



FREE: United States Stamp Price List. 
Richard.s. Box 323A. North Miami. Via. 

33161. 



_UJSL APPROVALS. Low prices. Eagle, 
aaai Romine Ave.. Pittsburgh. Pa. 15226. 



WORLD S largest stamp 25c. Iceland 
Ponies, complete 25c. 500 Worldwide 
$1.00, 100 Canada 50c, German Booklet 
(Cat. Value $3.30) 50c. All $2.00. Gift set. 
approvals included. Daufeldt-PS. Atallssa, 
Iowa 52720. 



54 RADIO, nUVISION, 
HAM EQUIPMENT 



33c TUBES, Radio & TV! Free List. 
Cornell, 4217-S University, San Diego 5. 

Cal ifornia, 

GOVERNMENT surplus electronics, 
gadgeteers illustrated cataloi 880. 7 ' 
Nahant, Mass. 01908. 



TRANSISTORIZED converter kit: Re- 
ceive police. Fire: 30-50 or 100-200 MC. 
With perforated board $5,00; With etched 
board $7,50. Instructions included. Crystal 
controlled. Crystal $2.50. Meshna. North 
Reading. Mass. 01864. 

POLICE— Fire— VHP on Broadcast radio! 
Tunaverter, PS24, Woodsboro, Texas 78393. 



HOME Electronics Course only $86.88. 
Free Literature. Edu-Kits. DepartBOli 
696A, Hewlett, New York 11557. 



5S HI-FI, STEREO, 
ELECTRONICS 

SLEEP-LEARNING Kits— endless tapes, 
timers, complete outilts. Catalog ftee. 
SLRA, Box a4-SB, Olympla, Washington. 

HOTBYISTS. Experimenters. Amateur 
Scientists, students . . . Construction 

Plans — All complete Including drawings, 
schematics, parts lists, prices, parts 
sources . . . Laser — Build your own co- 
herent-light optical laser. Operates in the 
pulse mode, in the visible light range — 
$6.00 . . . Diode Laser— invisible light (In- 
frared) can be continuously modulated — 
$3.00 . . . Radar— Build your own ultra- 
sonic doppler radar. Detect motion of peo- 
ple, automobiles, even falling rain drops. 
Transistorized, uses standard small 9-volt 
battery— $4.00 ... Or send ase.oom or 
stamps for complete catalog . . . TsduUeal 
Writers Onmp. Box S8»4. BUte OoUeie 
Station. Raleigh. K.C. 87607. 

TAPE recorders. HI-FI components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 1523A 
Jericho Tpke.. New Hyde Park 1. Mew 
York. 

PROXIMt'l'V Ariteh. Detects Meameos 
of Human Bodyl Free Information. Clare- 
mont Products, 860 Reed. ClaremoDt, Call- 
fonUa 91711. 

TAPE recorder sale. Brand new nation- 
ally advertised brands, $10.00 above cost. 
Amazing discounts on Stereo components. 
Aikay neetrmtcs. 1088-O Commonwealtfa 
Avenue, Boston. Mass. OMIS. 

HOME Electronics Course only $26.95. 
Free literature. Edu-Klts. Department 
695 A Hewlett. New York 11557. 

DYNA. Scott. Acoustech. kits and cus- 
tom wired. Scotch recording tape, all at 
substantial savings. Catalog 10c. AudtoUt, 
Main Street. Setauket, N.Y. 11785. 
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LOUDSPEAKERS. EnclowTCt. Kits. Lit- 
erature. Factory Prices! Aantone 198. 
ChuU Vteta. Calif. 92011. 

56 PHONOGRAPH RECORDS, 
TOiS 

2.500 UNUSUAL Hobby. Party Records. 
Others; Free Catalogue. Rose's Records, 
300 Chelsea. Louisville. Kentucky 40207^ 



STEREO TAPE CLUB. Average cost 
$3.78 (4 track), $4.20 (8 track). Car- 
Irldfes. cassettes, reels. No minimum pur- 
Cbaaes. Free brochure— catalog. Star Re- 
cordtaics— PS. Box lOSS. El Pmo. Texas 



»7 WWSICAt IMSTRUMINTS 

ACCORDIONS. Guitars. Band Instru- 
ments! Save to SOCe. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention In- 
strument. International Music Mart. 
»53t-P Belmont. Cbicago 60641. 

RBB0ILD A Player Piano! Detalla from 
Vestal P ress. Vestal 8. N. Y. 13850. 

GUITAR. Banjo Making, books, plans, 
wood, nedu. tools. List 20c. Wlldwood. 510 
East 11th Street, New York. N. Y. 10009. 

30% DISCOUNTS on any Name Brand 
■luslcal instruments. Write for our low 
prlce.Fr«epart Music. Dept. C. 127 Sun- 
riae HIiiihiwy. FUg m r t . fUiw Tnrk 11520. 

GUITARS, Accessories — Guitar Maker's 
Books. Materials. Supplies. Free Catalog. 
Guitar Center, Box 15444. Tulsa. Okla- 
homa 74115. 

ELECTRIC Guitars, amplifiers, whole- 
Mile, Free catalog. Carvin, PSM, CoTlna. 
California 91722. 



ss 



SONG WRITERS 



POEMS set to music. Soon ncorded. 
Send poems, songs. Crown aluslc, 49-P 



West 32. New York 10001. 



SONGS. Poems Wanted! Accepted songs 
published, recorded at our exi)ense> Talent 
17-PS lionrwood Rotul. Q ulncy. Mass. 

POBMS. songs wanted for new song hits 
and recordings by America's most popular 
Mudla Tin Pan Alley. 1650-PS Broadway. 
Itow Yorlt 10019. 

DEMO Records wanted tor MMr Label. 
Enclose Postage. Olenlk Recorda. Uount 
Morris. Mich. 48458. 

DO You write songpoems? Then write 
"Serelody" for exciting free offer. 9104 
S.E. Lester. Portliind. Oregon 97266. 

LYRIC Writers I Write m»|i with Nash- 
Tille hit writers who get records by top 
NaahvtUe artirtg. imte: OlolM. 430 Broad. 
HaihyUte. Tenn. »ia08. 

60 BUSINESS 

OPPOR T UNITIES 

MAKE Money Operating Home Mailorder 
Business. No Inventory, Write Purple En- 
terprise!. BoK leatlBW. Jaekaonville. Fia. 

32216. 

MAKE Extra Money— Show friends, 
neighbors — Gifts, Stationery, Toys, Jewel- 
ry. Greeting Cards. Experience iinnaces- 
sary. Salable Samples on approval. Free — 

Catalog. Personalized Christmas Card Al- 
bum, Gift Offer. Hedcnkamp. 361 Broad- 
way. Dept. PS-42. New York 10013. 

OVER $16.50 an hour. Spare Time at 
homel Rubber Stamp industry needs 
small ounafaetarm. We tumlsb all 
e<iuM>m«at and know>liowl Particulars 
Ptvel write: Baberta, MIS Janrts. Room 
CR-»-HO. Chicago <061>. 

SPARE Time Cash — Sell Advertising 
Book Matches — every business a prospect- 
no Investment— no experience needed to 
build steady repeat business. Dally Cash 
commission in advance. Write today— We'll 
send your sure-fire selling kit bv return 
mail. Dept. PX968 Superior Match Co., 
7530 S. Greenwood. Chicago. Illinois 60619. 

SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy "Make Money By Mail." Dis- 
closes free advertliing. pnmtaolejtroducts. 
Mailco. 1554 Soni^eda. Dept. BiM, Los 
Angeles 9002S. 
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FREE book "Wholesaling For Profit" 

£uts you in New Home BustaMM. Direct 
[ail— Drop Ship Program brings jrou or- 

TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom pricea,. C fcMap nti . .bankrupts. 
Dropshtp merehaniUae. Autoittcolles. World- 

wide imports, Hongkong clothes. Free de- 
tails. International Buyers Box 4633-PS2. 
Colorado Springs. Colorado 80009. 

$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513. 

EARN Money raising flshworms for us. 
Write: Oakbaven-42. Cedar Hill. Texas, 
76104. 

AMAZING New Home Business!!! Make 
Custom carrying cases for photographers, 
musicians, salesmen. 1001 others. Mail 
plan brings big profit orders. Materials, 
instruction — everything supplied. Free 
Details. CCSC. 1630CSI. Gloria Ave.. Van 
miya. Calif omU 01400. 

VENDIHa MaddM Catatas. Ridw. 003 
PS Spring Garden. Phlla.. Pa. m». 

WORLD'S Biggest Wholesale Supply. 
Buy from 10,001 U.S.A.. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargalnhuntera 
Opportunities. BOX TOO-B. Hblland. llldii- 
gan 49424. 

IMPORT-Export opportunity, profitable 
world-wide, mail-order business from 
home, without capital; «r tiavtf abroad. 

We ship proven plan, for no risk examnia- 

tion. Experience unnecessary. Free details. 
MelUnger, Dept. B699, Los Angeles 90025. 



CUPNl 
Details free, 

Penna. 



„ ttina. $1.0Mft.OO aaeli. 
alter. Box 1300-8A, Erie. 



PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. GI Approved. Information free. 
Empire School. Miami. Florida 33145. 

$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What MaHarder ex- 
perts Do. Free Details. Assoclatea. Box 

136-B, Holland, Michigan 49423. 

VENDING Machines— No Selling. Oper- 
ate a Route of Coin Machines and £am 
Anutzlng Profits, 32-page Catalog Free. 
Parkway Machine Corporation, 716 PSB 
Bnaor Strwt, Baltlmora 8. Maryland. 

$15.00 HOURLY Profit — Own Butineaa 

with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few Hun- 
dred dollars builds your own nationally ad- 
vertised business while continuing present 
Job. Investigate Immediately . . . before 
your territory Is taken. Free booklet ex- 
plains everything. Send today. Then de- 
cide. Duraelean, C8-101 Duraclean Build- 
ing. Deerfleld. nUnols. 

WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries, 
homes. Details Free. Falirieon. 1535 How- 
ard. Chicago. 60626. 

ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Salea. 1008 Brto. Chicago 60022. 

UNLOCK Your Future. Become profes- 
sional Locksmith by spare time home- 
study. Make up to $6 per hour. All tools, 
equipment included. Facts free. Send 
name. Locksmlthing Institute, Dept. 1311- 
098. Little Falls. New Jersey 07424. 

FREE "Franchise Profit Letter" tells 
how unique NFR service is helplncr thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS- 
5207333 N. Michigan. Chicago 00601. 

I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information, 
United, Box 6384-B, Marietta. GeorgU 
30060. 

FREE Book "990 Successful, Little- 
known Businesses." Work Home! Plym- 
outh-2S2J. Brooklyn. New York 11218. 



IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
subscriptions. Friends and neighbors are 
your prospects. Write now for comnlale. 
free kit. McGregor Magazine Agency, Dept. 
BBS. Mount Morris, Illinois 61054. 

PERFECT husband-wife business. Learn 
UphOlitery at home. Make $10 in an hour. 
Buy-repafr-sell for even bigger profits. 

Kits, tools. Included. Free BocAlet. Up- 
holstery Institute. Dept. OSll-060. Lttfie 
Falls. New Jersey 07424. 

FREE Franchise: Everything you need 

for your own shoe business absolutely free. 
No experience. No Investment. Immediate 
cash commissions. Earn 8 different ways 
with own franchise sales team. Make mon- 
ey with exclusive invention. America's 
fastest growing shoe company. Write: 
Ortho-Vent Shoe Co.. 480 Bruid Road. 
Salem, Virginia 34153. 

EXCLUSIVE Distributor Franchise. 
Make big money selling quality automotive 
products. Many prime territories available. 
Write for free catalog and details. Clean- 
bright. Dmt. VOO-aaoa FoUn St.. Bronx. 
nSmYcAnW. 

HOME Electronics Course only $26.95. 
Free literature. Edu-Kits. Department 
697A Hewlett. New York 11557. 

BIG Money— making new greaseless do- 
nuts in kitchen. Everything furnished. Sell 
stores. Free recipes. Summers Ray. Wa- 



NEW plan! Pays up to $25,00 an hour! 
Little as 4 hours weekly. Place Thrlftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails. Lux Company Incorporated, Dept. 
1003, Elkhart. Indiana 46514. 

"Mailorder ... No Investment in prod- 
ueUI" Free eatalogl Methods. 1030 PD. 
Lafayette HIU, Pennsylvania 10444. 

250.000 NEW MOTHERS EVERY MONTH! 
BONANZA for Bronzed Baby Shoes! $50.00 
a day profit. No investment, no inventory. 
Full or spare time. Exciting details Free. 
Sentimental, 1910 Memory Lane. Dept. 01. 
Colnmlma. Oiio 48200. 

HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies ... in- 
cluding All Popular Merchandise! Free 
Catalog-Praof I Ohio. 8TI1-PS. 14tii. Brook- 
lyn. New York 11310. 

INSTALL Burglar Alarm Systems. Big 
profit home business. Beginners start spare 
time without mechanical experience or 
costly equipment. Free starter plan. Nasco. 
Dept. ^WO, 11071 Masaaduuetta, ham 



$1000 MOMTHLT. 82.00. Detaito free. 

Meiotz. 2350 West 47tn-A. Denver, Colo- 
rado 80211. 

PREPARE Tax Returns— Policeman Al- 
bert Myers made $2000 his very first sea- 
son. Train at home. VA Approved. Na- 
tional Tax School. Monsey, IVA. New 
York 10062. 

FREE Book: "600 Unuaual. Successful 
Businesses." Box 51-D, Des Plalnes. Illi- 
nois 60017. 

AMAZING Automatic Fishhook. Free 
Details. Sample 81.00. Refundable. Aran. 
PostbOK 01^, MasUc Beach. N.T. 11061. 

TRIPLE Your Income ! ! ! Buy Japan's 
-I- Europe's wholesale catalogs 1 1 7,500 
pages. 830.00, Samples. 82.00. MllUonalre- 
P9. 57 West 76th. New York City 10023. 

FASTEST Growing! Most completely 
trained and equipped! Unlimited growth 
In your own professional cleaning services 
business. Moderate investment. For full 
Information, write world's leading system 
— ServicoMa.stcr, Dept. 487. Downcrs 
Grove. Illinois 60515. 



OPERATE Restaurant. Free booklet re- 
veals profitable plan. Write: Restaurant 
Business School, Dept. FC 98, 1020 Slttiny- 

side. Chicago. Illinois 60640. 



MAIL Order Opportunities Galore! Pop- 
Inel Sample 10c La- 
Loa Angelas. Call- 



ular Advertiser Magasinel Sample 10c La- 
bon Box 54386— PSS, " " " 



f omla 90054. 
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BOOKKEEPERS operate your own busi- 
ness. Details free. Universal, Box 6e4-P, 
Springfield. Missouri 66801. 

OPERATE franchlse-type business with- 
out paying franchise fees. Dime brings In- 
formatlm. Harry. Box 399. Adelaide. To- 
ronto 1. Ontario. 

CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easily 
nuMto without moulds. Blrdbauis, foun- 
talu, wUbtDC-weUs. benches, etc. Chemi- 
cal coloring formulaa. marblcglaslng. Free 
illustrated brochure. Hbllyvood Cement- 
craft. 602 Athent Street, Altadens. Cali- 
fomla 91001. 

FREE report. "Forty Ways To Make 
Money At Home." Immediate eamlnnl 
Wyman. A- a aa. Congers. New Yatk lOWO. 

$60.00 DAT, Manufacturing concrete 
posts, blocks, etc. Carlane. 1803 Fremont, 
Rapid City. South DakoU S7701. 

IMPORT Merchandise at unbelievable 

6 rices. Write: Imports, 2815-H9 Grand 
Jver, Detroit 48201. 

HOW to start a Secondhand Business. 
Free information. Empire. ISlini Inclld, 
Garden Prove, California 92640. 

CASH for Newspaper Clippings. Free de- 
tails. Foren Associates. 176 Federal. Bos- 
ton. Mass. 02110. 

FREE! FRANCHISE JOURNAL MAGA- 
ZIMB with over 100 business opportunities. 
Rvachlse Journal. 892-F West 16tb St.. 
Newport Beach. California 92660. 

XCAIUntOER . . . Profitable! Tested! No 
merchandise tnveetmoit. 100% markup. 
Dynamics. 1430P8 Walla, Uilwaukaa, Wis- 
consin 53233. 



DATACRAFT: Husband & Wife Business. 
Supply reports & services to businessmen. 
Under <M. ettabltdicw you. Free informa 
tun. Dataeratt-TIB. ntrlbigen Tex. 78550. 



430% PROFIT Selling Books By Mall! 
Free Details. D&B, Box 338-B. Holland, 
Michigan 49423. 

I RASIED $350,000 Business Capital. 
Helped otlMn at«r^8B. tamatment^free 
proof. Counaeior-9. Hafllngen. Tex. 78SS0. 



MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
tails. Wooderd. Brldgewater, Mass 02324. 

START Making More money now with 
our top mall mlerprodiwta alao better 
shine car polishea. ami deaaer. Protec- 
tion Hand Lotion. Write: MOraua Wtas & 
Co.. 1400 ». Band St.. Jm Anielea 90011. 



DRAFTING SERVICE Business is 
BOOMING! DRAFTSMEN. Cash In! Free 
Details: Robert's Drafting, 1741 Circle 
Boad. Baltimore. MarylandaM04. 

$70 WEEKLY — Home spare time. Sim- 
plified mail bookeeping. Immediate in- 
come — easy! Audltax, 34741D, Los An- 
gelee 90034. 

CALIFORNIA Manufacturer Needs man 
To Assemble Our Product and Be Local 
Agent. Experience Unnecessary. May Start 
While Presently Employed. Five Figure 
Income For Responsible Applicant. Write: 
S.K.R.S. MaAUiacturers, 2540 OUve Ave.. 
Lamt Bead!. CaHfomU awo». 



IMMEDIATE IncoDU eolleetinc delin- 
quent accounts by MUL Aaioclatea. Box 
2023. Des Moines, Iowa WOKIB, 



•1 MONIYMAKINe 

OPPORTUNITIES 

PANELISTS AT HOME WANTED 
BY NEW YORK RESEARCHER 
LEADING research firm seeking people 
to furnish honest opinions by mail from 
home. Pays cash for all opinions rendered. 
Clients' products supplied at no cost. For 
InformauiDn write: iMaateli, 000, Mine- 
oU. N.Y, 11501. Dept. CF-24. 

INSTANT Money! Plastics are the wave 
of the future. Big profits nowl At home! 
Bam timaf MMinala eoa^c tie bring 
82.68 proUta inaaadlatalj! Itea Infonna- 
tionl Roab naoM onpoateanl to: Warner. 
1512 Janria. Dept. CI^HD. Cbleago, ni. 

60636. 



MAKE $13.00 profit each dozen assem- 
bling Belto. Details: Send Stamp. Redi- 
kttt'a. LoganvtUa 41. Wlaeonaiii. 



SPARE Time Cash — Sell Advertising 
Book Matches — every business a prospect — 
no investment— no experience needed to 
buUd steady repeat business. Daily Cash 
commission in advance. Write today — We'll 
send your sure-fire selling kit by return 
mail. Dept. PA968 Superior Match Co., 
7530 S. Greenwood, Chicago, Illinois 60619. 



RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry. Mt. 
Vernon. Ohio 43050. 



CUP 
Details free. 
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56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have you 
own business tied with successful National 
Companies. Send name, address to W. 
e»gni^^loaft Walmnt. Dee Piatnea. nu- 

HOMEWORK. mailing circulars, salary! 
Free details! Cam Company. Dept 155-KR. 
Verona. N.J. 07044. 

WANT To Win A Contest? Write: 
Prizewinner. Box 11569. St. Petersburg. 

Florida 33733. 

OWN a franchlsed business! Learn who 
to contact. Over 750 franchising firms in 
1968 Franchise List. Send $1.00 today to 
National Franchise Reports, SP-KH. SS3 
North Michigan, Chicago 60601. 

$800.00 WEEKLY, my net proflt, year. 
Magic Method MaU Selling. Free proof 
with samplea. eeiMl ataB^ed. addraaead en- 
velope, O. Brewater, Clearwater. Fla. 88617. 

LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 In one hour. Learn at home 
In spare time. Industry Approved course. 
Facts free. Send name. "Typewriter Re- 
pair School. Dept. SS11-Q0S. Uttla Palls. 
New Jersey 07424. 

SPARE Time cash. Sell Famous Hanover 
Shoes. Actual samples and sales kit Free. 
No expolenoa needed. No age limit. Lowest 

g rices for high quality makes selling easy, 
very man a prospect. Big dally commis- 
sions. For Full Details, write Hanover 
Shoe. 418 Carlisle, Hanover, Penna. 

HOUSEHOLD and food products route. 
$25.00 or more dally profit. Larger repeat 
orders. Man. woman. Full, part time, tie- 
Ness, Preeport 27. Illinois 61032. 

$200.00 FROM sheet 'k" Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood. 
Indiana 46036. 

FREE. 206 Easy ways to make money 
taking orders for exclnng new prodneta— 
spare time. Send name. age. for B nutitlu 
free subaeriptloD. Qpportimlfer Mwaaine, 
850 N. Dearborn. Dept. 18-HM Cnleago. 

BARGAIN' S unusual, small business you 
can start on a "shoestring." run from 
your home. All five reports. Only $2.88 ppd. 
Trio Enterprises. 2S78-A SeTOltb An,, B. 
Meadow. New York 11554. 

EXTRA Income at home in Spare Time! 
Booklet shows you how to start your own 
business with Classified Advertising, only 
$1.00. Martin. Popular Mechanics, Dept. 
P-12. 575 Lexington. New York 10022. 

$128.00 IN SALES FROM $12.00 Mate- 
rial. New — Different. Everything Fur- 
nished. Write: Peter R. Assinl PS-9. 270 
Ma rvin Avenue. Hackensack. N.J. 07601. 

MAKE money selling "Family History 

Record Book." Everv family needs to re- 
cord vital statistics. Sample $2.95. Broyles 
Enterprises, 2129 West 11th, Irving. 
Texas 75060. 

$60.00 HOURLY GUARANTEED. 
OPPORTUNIST'S Dream. (Part-time 
Mailorder Business.) Practical . . . Le- 
gitimate . . . Guaranteed! Setup, Instruc- 
tions— $2.00. Halperln U-Whte Plneknol!. 
Wayland. Massachusetts 01778. 

ACTIVATED. ACROBATIC MONKEY 
SELLS On Sight. Fun For Everycme. 

Sample $1.00. Refund If Dissatisfied. 

Regina Sales Co.. Box 331. Forest Hills. 

NY. 11375. 

"MAKE money raising Chinchillas. In- 
formation $5.95. Donald Merrttt. (KlTa> 
bridge, New York 12461." 

RECEIVE Magazines — Samples — Cat- 
alogues—Offers. Oct Listed. 30c. Rorick 
ibdlcra. Pteasant Plain. <MUo 4Sia. 



ART TALENT? Make money right away. 
^waT SSLiy bt^neceM K^^^Jnree ' 
Spring Perk. Minnesota B8884. 

LEARN the secrets of repairing Junk 
batteries. "Fabulous Profits at home. 
Battery man. Palm Desert. Calif. 92260. 

FREE Catalog of amazing gift. seU-lm- 
provement, money making cq^portu 
Pilot's Chronograph. Scientific 
through stops smoking for good, 
short fillers. Livengod's. 1542 
Road, Lutherville, Maryland 21093. 

SILVER— STRIKE IT RICH! Earnings 
unlimited reclaiming pure buUlcm silver 
from photographic developing solutions. 
Be first m your area. Rush $3.00 for step- 
by-step instruBtlona. Aaeoelatad Ag. no- 
cessors. aiO-B PUth Avanne. Mbv York City 
10010. 

HOW to Make Money WriUng Short 

Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra Income. Write to sell, right 
away. Send for free facts. Barrett, Dept. 
C-86.HI. m» Mb. Clark. Chicago mm. 

ACTIONIZE! Write flUe rt th en trim 
fat. Creative first! DIVERSIFIED again I 
2ble program »C110. $3.98. DlTersUad 
Serrtoa and Prodoet OoiBiMay. Bool tUl* 
Trenton. Wew Jersey 08606. 

SILVER reclaim precious metal, easy, 
profitable. Illustrated booklet $1.50. Pro- 
cess. Box 7. Bellerose. N.Y. 11426. 

HOME WORKERS I 300 Companies— 48 
page Directory. FRBB detaUs. meat Btt- 
terprlses. Box 6029. Dept. 30. San Joee. 

California 95150. 

EARN $5 to $15 per hour at home, part 
or full time. Guaranteed method suitable 
rural, town, city, adults, children. Com- 
plete Instructions $1.00. Teach-Me Publica- 
tions. Box 491-S, Walllngford. Conn. 064M^ 

"MILLIONAIRE dlsdosea flnanelal ae- 

crets. Report. $2.50. Jobn Dinga, Pamrkk. 

Ontario, Canada. 

AMAZING Profits in a business of your 
own. Details free. Rainbow Mailorder 
ProducU, 606-C Oak Street. Vort Atkin- 
son, Wisconsin 53538. 

BECOME Notary Public! Free Particu- 
lars. Stationers Exchange, 405-S, Richardt. 
EvansvlUe, Indiana 47711. 

BIG Profits Raising Nlghtcrawlers, Red- 
worms. Instruction Book. 35c each. Itoae 

Oaks Ranch. Dresden. Tenn. 38335. 

SHARP $$$$ opportunity! One low-cost 
machine sharpens-serrates knives, scisaws, 
pinking shears. Earn $6-$9 hourly in spare 
Ume. Professional results without eapwl- 
ence. Free details. Beaver Orlndar. aOC 
Nielsen Building. Eugene, Oregon 07402. 

$10 DAILY Writing Short Articles At 
Home. Begin immediately! Copyrighted Re- 
port Reveals How and Where. Send Jl.OO. 
Lords. Dept. 9, 15644 IfodisaB, CUive- 

land 44107. 

$5OO-$80O MONTHLY. Raise small labo- 
ratory-breeding stock for us. We simply 
equl|«ient. breeders. InstmetlanL nmwls 
Research Parms. Dept. SP-9, 8111 JbateB. 

McHenry. Illinois 60050. 

62 EMPLOYMENT 
INFORMATION 

FOREIGN and USA Job opportunltlea 
available now. Constnictlan. all trades. 

Earnings to $3,000.00 monthly. Paid Over- 
time, travel, bonuses. Write: Universal Em- 
ployment B-4, Woodbridge. Connecticut. ^ 

PORSION Bmploymmt. Construction, 
other work projects. Good paying overseas 
Jobs with extras, travel expenses. Write 
only: Foreign Service Bureau. Dept. PS. 
BradsPton Beach, Pkirlda 88610. 

HIGH Paying Overseas Jobs. Construe- 
tlon, other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information. 
MB. CWtea, Plartda 83622. 

JOB and Housing Opportunities. Space 
City, Houston. Classified Listing $1.00. 
S. R. P.O. Box 55252. Houston, Texas 
77066. 
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IMMEDIATE Openings for overseas 
work. Men and women needed worldwide 
in all trades. High pay, Ire« travel, fami- 
ly bousing, clioioe wcrthim. Details free, 
write: World Jobs. Box 1038-P. Provi- 
dence. R.I. 02901. 

AUSTRALIA Wants You! Government 
Aaaieted Passage. Unlimited Opportunities. 
Latest Government Information and Forms. 
Sl.OO. Austco. Box 3623-F, Long Beach. 
OiUfamla 90803. 

ALASKA Employment and cost of living 
information with 3Smm. Color Slides of the 
Five Major Cities. $5.00 Cash or Money 
Order. Air Postage Paid. David Moon, Box 
673, Ward Cove. Alaslia 99928. 
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SPECIAL SERVICES 



MERCHANDISE; Something needed — 
hard to find? We'll find it. Details: Box 
5338. New York. New York 10017. 



INFORMATION On Anything. Fnguson 

Research Specialists, 43-41 Vietor Ave., 
Elmhurst. N.Y. 11373. 

INFORMATION on Anything, any Sub- 
ject; Business. Products. Books. Words. 
People or answer to any Question, $2.00. 
Paiu Arnold, 1338 Navajo. Denver. Colo- 
nwiowaoi. 

64 ENGINEERING & 

PROFESSIONAL SERVICES 

BIBKARCH by a professional. Jeltema, 
Box BM, Inglewood. CaliXomla 90307. 



66 



AGENTS WANfED 



MAKE Extra Money — Show friends, 
neighbors — Gifts. Stationery. Toys, Jewel- 
ry. Greeting Cards. Experience unneces- 
sary. Salable Samples on approval. Free — 
Catalog. Personalized Christmas Card Al- 
bum, Gift Offer. Hedenkamp, 361 Broad- 
war. Dcvt. PS-4a. New York 10013. 

YOUR Own business — Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12>2c; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
sociates. 2109-J Roosevelt Road. Chicago 
9. III. 

EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles, tie 
clasps, money clips, cuff links, lapels, iden- 
tification badges, individualized with cus- 
tomer's name and emblems. Cap badges for 
trucking, bus, taxi, police, firemen, also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast, Box 1088-PS. Providence, R.I. 

MAKE $50.00 daily selling air-operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Bouston. Texas 77000. 



LIFETIME Income. Business Loan Rep- 
resentative4 Write: Financial, 28 E. Jack- 
son, Suite 1204-X2, Chicago 60604. 

WANT To Make Up To $100 A Week 
spare time, and get free shoes for life, 
too? No investment. Rush card for free de- 
tails. Mason Shoes, K-e03, Chippewa Falls, 
^naocmsln 54739. 

WORLD'S Greatest Motivation Pro- 
gram: Offers you unlimited earnings as 
Agent or Franchise Distributor. Choice 
areas available. Appeals to people In all 
walks of life. Address: Alpha Distributing 
Company. P.O. Box 816-S. Chicago, Illinois 
60690. 

ESTABLISH Your Own Business. Low 
Prices On U.sed Clothing, Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors. 2129 North 
Western Avenue. Chicago, Illinois 60647. 



67 SALESMEN— DISTRIBUTORS 
WANTED 



OR MMr shirt outfit free I «00 weekly 
on S average orders a day. Famous quality 
made-to-measure dress and sport shirts at 
$4.95 up, sell to all men. No experience 
needed. Full or part time. Write: Packard 
Sblrt Co.. Dept. 883. Terre Baate. mdi- 
•oailMB. 

222 I POPULAR SCIENCE 



FREE Selling Outfit, Office Supplies. 
Furniture & Equipment. Oseco, 15-PS 
North Jefferson, Chicago, Illinois 60606. 

YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine. Desk 6B, 
307 North Michigan. Chicago 60601. 

MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men's. 

women's line for dress, work. play. High- 
est commissions. Shoes for yourself. Big 
outfit Free. Write: Bronson. Dept. 657, 
Minneapolis, Minnesota 55408. 

SELL Advertising book matches. Write 
us todur; we put you in business lor return 

mall, handling complete line ad book 
matches In demand by every business right 
in your town! No Investment; everything 
furnished free! Top commissions dally! 
Superior Uateb. Dewb 7630 S. 

Greenwood, Clilcafo, lU. 80019. 



FREE. 206 Easy Ways to make money 
taking orders for exciting new products — 
spare time. Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-HS. Chicago. 

EARN Big Commission Full or Part 
time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. Big 
Free Sales Kit samples hundred items 
used ilaUy liy businessmen. Merchandise 
bonuses for you. Free gifts for customers. 
Build profitable repeat business. Start 
now. National PresS, iDept. 807. North Chi- 
cago, 111. 60064. 



EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany. 304-B Pickwick Building. Kansas 

City. Mo. 64106. 

NEW Car Thief Signal. Lightning Seller. 
Samples for trial. Northwest Electric, Ave., 
492 Mitchell. South Dakota 57301. 



SELL Hertel Bible.s— Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent commis- 
sions. Write: International Book, Dept. P. 
Box 118, Wichita. Kansas 67201. 

WILL You test new items In your home? 
Surprisingly big pay. Latest conroilences 
for home. car. Send no money. Just your 
name, Krlstee. 138, Akron. Ohio 44308. 



GOOD Man. Mature. Short trips around 
county. Part time. Excellent earnings. 
Write: Cyclo Mfg.. 3816 DabUa. Dept. 158, 
Denver. Oolo. 



EARN $90.00 A Sale. Sell Cigarette. Cof- 
fee. Candy Vending Machines to Service 
Stations, Taverns, other Businesses. Send 
Full Sales Resume. Federal Machine. Box 
1713P8. Pes Moines, Iowa 80306. 

MAKE Extra Money! Introduce new 
Miracle Cantrece Nylons. Amazing low 
price. Guaranteed never to run. We show 
you how. Big outfit, sample stocking free. 
Spare time cash year-round. It's easy. 
Write American Hosiery Mills. Dept. A180, 
Box 753. Cincinnati. Ohio 45202. 



ENTER Burglar Alarm business, low In- 
vestment. Newly developed, smart^ de- 
signed, solid state unit; foolproof, ex- 
tremely versatile. Bug homes (fire and 

burglary), motel TV. motorcycles, etc. Send 
$1.00 for information or $29.95 for demon- 
stration kit. P.O. Box 2. Maywood. 111. 
60153. 
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REMAILING SERVICE 



CHICAGO Remails 25c. Confidential. 
Modern Services, Box 27n,T6-PP Chiraco. 
Illinois 60627. 

MIAMI remails 25c. Monthly rates. PS 
Marie. Box 1266, Coral Gables. Florida 
33134. 

BEAUTIFUL British Columbia Remails 
25c. Monthly rates. Hei^. Box SOU-B, 

Victoria, B.C.. Canada. 

RECEIVING-Forwarding. $3 monthly. 
Hedgpeth. 406-PS. South Second. Alham- 
bra. Calif. 91802. 



LOS ANGELES. Holbrwood. Beverly Bills. 
25c A&H, Box WS, Uclewaod, Call* 

fornia 90302. 



LAS VEGAS: Sudden Service Remails. 
25c. Monthly $3.00 (Plus Postage). Con- 
fidential. R. Fraley, P. O. Box 1259. Las 
Vegas. Nev. 89101. 

SOUTH America Registered re- airmails 
$1.00 ConfidentiaL Ijeon. Bok 380. Ouiiya> 

quil Ecuador. 

REMAILS from Nation's Capital. 25c. 
Vista. Box 10311, Washington, D.C. 20021. 



BOSTON Singles 25c. Request SPECIAL 
FORWARDING Rates. Postcards 7/$1.00. 
DAi>««. Bok 601. Wattbam. Massadiu- 

setU 03184. 

ENTBRSDUi. Tour Secret Address. 
Prompt. Reliable. Box 1888. Forsyth, Oeor- 

gla 31029. 

ATLANTA remails 25c. Monthly $3.00. 
Daytona (PS968), Box 8087, Atlanta, Geor- 
gia 30306. 

CHICAGO INSTANT RXMAIUNO 83.00 

Monthly. Karales (PS-9). 6118 So. Bluiop. 
Chicago. Illinois 60609. 
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CONTESTS 



SWEEPSTAKES Contests. How to win. 
Write for free particulars. General Con- 
testo. 1600-18 East Fiftta. Ouliitb. Mlnna- 
sota 88813. 

wm MONKT KVKRY MONTB 
WORKING contest and pussies. Free de- 
tails ... NO MINORS, mtematlonal 

Contest Club, Box 10153, Dept. PS-3, Kan- 
sas City. Missouri 64111. 
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AUTHOrS SERVICE 



WANT Your BwA Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS. Vantage, 
120 West 31. Htm York. 

PUBLISH your book! Join our successful 
authors: All subjects invited. Send for 
free appraisal and detailed booklet. Carl- 
ton Press (Dept. PSX), 84 Fifth Avenue. 
New York 10011. 

72 EDUCATION ft 

INSTRUCTION 

"COMPUTER programming training at 
home. Special introductory course for only 
SIO.OO. Computer Programming Institute. 
Box 65712, Los Angeles. California 90066." 

B. SC. ENGINEERING MANAGEMENT 
— Correspondence Course Prospects 81. 
Canadian Institute of Science & Technol- 
ogy. 263 B Adelaide St. W., Toronto. 

MISSOURI Auction School. GI Ap- 
proved. Free catalog. 1330-05 Linwood, 
Kansas City, Mo. 64109. 

EARN Your Degree In Electronics En- 
gineering. BltfUy Effective Home Study 
Courses in Electronics Engineering Tech- 
nology and Electronics Engineering Mathe- 
matics. Free Literature. Cook's Institute 
Of Electronics Engineering, P. O. Box 
36185. Houston. Texas 77M8. (BstaUlsbed 
1945.) 

BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week" System. ElUs. Box 303. 

Cedar Grove, North Carolina. 

PIANO Tuning quickly learned with home 
study course. iBploma granted. American 
Tunnit School, OMroy, Calif. 95020. 

DEVELOP Mind Power, personality, 
memory while asleep! Free details, SLRA. 
Box 24-SF. Olympia, Washington. 

LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3, la. 

OPERATE Collection Agency "Uttle 
Gold Ulnel" Franklin Credit. Roanoke. 
Virginia 24004. 

LEARN Civil and criminal investigation 
at home. Earn steady, good p^y. State age. 

Institute ^plled Beuaee, 10 

Dept. 339. Chicago. Illinois 80840. 

FCC First Class License in six weeks- 
nation's highest success rate — approved 
for Veterans Training, write BUdns instil 
tute. 3008A mwood Road. Dallas. Tex 

75235. 

EARN as you learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course — instructions, 
texts, tools and practice equipment. Flee 
Information. Write NCRS. Dept. VOS. In- 
glewood. Colorado, today. 
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COMPLETE Your High School at home 
in spare time with 71-year-oid school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School, 
Dept. X646. Drexel at 58tb. Chicago lUl- 
1^660687. 

BE A Real Estate Broker. Insure securi- 
ty for yourself and your family. Study at 
home. Prepare for state examination. Write 
(or Free Book tottay. Weaver Bchool of 
Real Estate. 3819-R Broadway, Kansas 
City. Mo. 64111 

USED Correspondence Courses and 
Boob Mdd and rented. BConey back suar- 
antee. Cataloc free. (Courses Dought.) Lee 

Mountain, Pisgah, Alabama 35765. 

SECOND Chance For High School Drop- 
outs. Get diploma at home in spare time. 
Full credit for previous schooling. No 
classes. GIVEN FREE Booklet on finishing 
High School at home. Government advice 
for drop-outs, aptitude test. Write: Acad- 
emy for Home Study, 426 S. Dearborn, 
Dept. SS-Wf. Chicago. Illtortii WW05. 

SUPERIOR Auction School. Nation's 
Top Auctioneers. Own and Instruct. 120 
East Cerrogordo. Decatur, Illinois 62523. 

GET A British Diploma In Color. Phi- 
losophy, Biochemistry. Radionics. Home- 
opathy, 35 courses. Curricular free. Dept. 
PSM, Braintridge Forest SchooL "Lodge" 
Braintridge Foreat. Ba l com b e. Sussex, 
England. 

FREE Bible course. Exciting! CCS, 708 
South Bragg. Monroe, N. C. 28110. 

GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write lOAS, Inc.. 335 Jackson, Dept. 
lOa 1. Chicago WWW. 

USED Ooursesl Booksl Ust 10c. Smiths', 
134 Marlborough. Selem. Mass. 01970. 

GAME Warden, Government Bunter. 

Forestry, Park and Wildlife Services an- 
nounce job openings regularly. Prepare at 
home for outdoor work, good pay. security. 
Complete Information Free I Write North 
f^jftfftf^n School of Conservatlon-P, 
Newport, CaU fomla 92660. 

CONSTRUCTION Estimating ! Home 
Study Training. Write: County Schools, 
37S7 lUdn St.. Brldg^ort, Ct. 06606. 

3-D-CHESS Rules $2. U.S.A.-Canada 
3-D-Chess Club $2/yr 3-D-Chess Board 
$18. Photopoulos Forecastle, Hampton, 
Ya. 28864. 

NEW way to learn profitable Business 
Letter Writing at home. Detailed plan 
free. National Mailcraft. Room 401-K, 
1787 W. Howard St.. Chicago. lU. 60626. 

CARTOONING— home study. _^aming 
course. Write: County Schools. 8787 Mam 
St., Bri dgeport. Ct. 06606. 

USED Courses. Books. Bought. Sold. Cat- 
alog 10c. Bayles, 78D Courtright, Wllkes- 
Barre, Pa. 18702. 

IiEARM CARTOOMIMO and commercial 
art. Gain experloaee and income while 
you learn. Free brochure. Famous Ameri- 
can Studios BI. Spring Park, Minn. 65384. 

ELKCTROMICS DBOREB (48BB) 
earned by combination correspondence- 
resident program — five semesters corre- 
spondence, one semester residence. Credit 
given for practical experience. O.I.^Bill 
i^roved. jfiree catalw. Write: Qrantoam. 
ISOl N. Western, Hol&wtiod. Calif. 80037. 

FORGE Ahead With World's Greatest 
Motivation Program. Scientific, amazing, 
effortless. Includes following subjects: (1) 
"Financial Abundance". (2) "Self Confi- 
dence". (3) "Health and Happiness". (4) 
"Business Progress". (5) "Marital Har- 
mony", plus 25 more incomparable record- 
ed-printed courses. Free descriptive bro- 
chure. Alpha Distributing Company. P.O. 
Box 816-S, Chicago, Illinois 60690. 

PENMANSHIP Corrector. Improve poor 
penmanshtat quickly. Details free. Ounent. 
Bmc 666-88. St. Louis. Missouri 63188. 

MDIISTEBIAL Extension Courses. Send 
Fbr Entrance Examination. Soms. 887 West 
Spruce Ave.. Ravenna. Ohio 44266. 



RADIO DISC- JOCKEY BOOK TELLS 

HOW You get License, Experience, and 
Job. Send $3.00. Harris Books, Box 11621, 
Kansas City. Mo. 64138. 

WANTED I Computer Programmers! Can 
you qualify? Send 81.00 for aptitude test 
and employment information. Computer 
Academy of America. Bck 68651. Hmiston, 

Texas 77052. 

LEARN A TRADE— Armed Forces Train- 
ing Courses — only $10 each— Free informa- 
tion. Clark. 47-30PSB 6lBt. Queens. New 

York 11377. 

WATCH Repairing. Swiss and Ameri- 
can watches. Develop skill step by step in 
spare time at home. Diploma awarded. 
Free sample lesson. Chicago School. Dept 
WJ. Fox River Grove. 111. 60021. 

RADIO and Television Repair Course. 
Basic Equipment and Instruction Neces- 
sary to Start a Profitable Business Fur- 
nished. Write: Hoosier Technical Institute. 
Box 88401, Indianapolis. Indiana 46208. 



$1,000,000 MEMORY. Yours Overnight. 
Free details. Box 444PS, Maywood. Ca. 

90270. 

DO You have the special abilities re- 

auired to tell machines how to think? 
lew C.P.T. Programming Aptitude Test 

rates your success in computer field. Sci- 
entifically accurate. $1.00. Computer Pro- 
fessional Training. 3551 Polk. San Francis- 
co. CaUf. 84108. 

73 CARTOONING, 
SIGN PAINTING 



23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine S2.00! Tooners. 
Box 80367. Uacota. Nebraska 68610. 

LEARN Cartooning at home. Free book 
"Key To A Cartoon Career." Write: Car- 
tooning, Box 3176-C. C<riorado Springs, 
Colorado 80907. 

SIGN Fainting. Fascinating System. 
Straley. 410-PS, South Western. Spring- 
field, Ohio 45506. 
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ART INSTRUCTION 



ART TALENT? Make money right away. 
New procedures. Free brochure. Famous 
Ammcan Studios, Spring Park. Minneso- 
ta 55384. 
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DETECTIVES 



DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City, California 91608. 

DETECTIVE Training— for free informa- 
tion write to 19178 North EUmneth Ave.. 
Chicago, nunoto 60689. 
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LOANS BY MAIL 



BORROW $100 to $1000 by Mall. Quick. 
Easy, Private. No Co-Signers. Repay in 
36 small monthly payments. For the 
amount you want write today to Dial Fi- 
nance Co.. 410 Kilpatrlck Bldg., Dept. J- 
216, Omaha. Nebraska 68102. 

BORROW $1,205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance. 
Dept. 11-N, 200 Keellne Building, Omaha. 
Nebraska 68102 

PAY Bills! Have cash left over, $39.65 
repays $1000 in 36 months. Write for de- 
tails. American Loan Plan, Dept. MA- 
0B02. City National BUg.. Omaha. Ne- 
braska osica. 
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BUY IT WHOLESALE 



BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances. Furniture, 

Sports Equipment, Televisions. Cameras. 
Watches, Jewelry. Thousands More. Huge 
Discounts to $1,000.00 on New Automobiles. 
All Makes. Free Details. Write Today: 
Worldwide Bargainhunters. Box 730-B, 
Holland, Michigan. 

HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston, Box !44E. New Pres 
ton. Conn. 06777, 

ELECTRIC Guitars, ampUfiers. whole- 
sale. Free Catalog. Carvin. PSW, Covina, 
California 91722. 



500.000 .v'..;,lWS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar. Closeouts, Surplus, Imports. Dropship 
merchandise. Save $1,400, new automo- 
biles. Free details. International Buyers, 
Box 4688-P8. Colorado Sprtags, Colorado 

80909. 

90 DAY membership $3.00 — Professional 
and Executive Buyers Service. P.O. Bx. 
3152. Dept. 1. San Jose. Ca. 96116. 



80 ADVERTISING 

AOENCIES tk SERVICIS 

FREE expert assistance for mailorder 

advertisers. Ratebook leading newspapers, 

maga:-;iies 25'-. ChK'aco A'i\'crt isinp Agen- 
cy. 28 E. JaLk.-.oii. CliKiifcU GUuU4. 
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MAILING SERVICE 



ADVERTISING Material OUT neeialty. 
Remalling single 25c. ARM Pllllten. 

Newington. Conn. 06111. 



83 RUBBER STAMPS & 

ofwci suppms 

POCKET Stamp Printer. Tour name, 
address 89c. Ormiston's. Stoclqiort. Ohio 

43787. 

ADDRESS Stamp $1.50; Signature $3.80. 
Catalog. Carrols, McLoud, Okla. 74851. 

INTRODUCTORY— Three Line Stamp, 
SI. 00. Gary Rubber Stamps, 8130 W. 46tti 
Ave.. Gary. Indiana 46408. 



84 PRINTING, 

MULTIGRAPHING, ETC. 

1.000 GUMMED Address Labels . . . 
$1.00. Walt's, Box 866, South Bend. Xmlt- 
ana 46624. 

RAISED Letters—Business Cards, Sta- 
tionery, etc. Samples Bargain Price list 
free. Pioneer PS-9, Island Park, N. Y. 
11558. 

ATTRACTIVX Business Canls. Mdsr 

Free. Goodall Printing, 68-A Joost. mi 

Francisco. Calif. 94131. 

DE LUXE Business Cards. Write for 
Samples. Scott Company, 603 Sixth, Lin- 
coln, Illinois 62656. 

FREE Uterature! 1000 Address Labels 
$1.00, 1,000 Bushiess Cards $4.96. Printing. 
Rubber Stamps. Jordan's 68a West 0*0011- 
nor, Lima. Ohio 4BW1. 

SENSATIONAL Batgalnl 1000 Gummed 
Address Labels $1.00. Dac. Box 3230, Waco. 

Texas 76708. 

1000 BUSINESS Cards. "Raised Letter- 
ing" $4.50 Postpaid " ' , Samples. Noble. 
505 Briggs. Beilmo; t , N\\v York 11710. 

OFVSBT Printlnc. S'^zll. MM. MaU 

Order Printing CoTTySll River, Wis. 88982. 

OFFSET Printing. Prompt service. 
Mimeo Press, 835 Falls, Rocky Mount, 
N.C. 27801. 

AMAZING Business Printing values. 
Quotations. Print Shop. BoK 67SP. Ore«ll> 

ville. R. I. 02828. 

UNUSUAL Business Printing. Samples. 
McDonald, 545 North Oakland, Pasadena, 
Calif. 91106. 

THERMOGRAPHED Business cards, en- 
velopes, letterheads — other printing — 
samples. Marchione. Box 189. Smithtown, 
New York 11787. 



85 PRINTING & RUBBER 
STAMP OUTFITS 

PRINTIMO Outfits, type. sapplteL 

dime for Illustrated wumis bode and sam- 
pies. Kelsey, inc., H-8> iterlds n , Comieetl- 

cut 



RUBBER Stamp presses, hydraulic oper- 

ated, electrically heated. Slxe 6* x 8* x 
12". 10* X 15'. Starting outfits, supplies. 
Printing Presses. Order presses, supplied, 
shipped day received. 1966-67 catalog, low 
supply prices. Custom Manufacturing, 406 
iCast Elm, Springfield 3, Missouri. 



PRINTINO P resses. Type. 

Lists Sc. Tumbau^ Servlee. 
burg. Pa. 
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NEW 1968-69 Printers Supply Catalog 
364 page 9'xI2* book. Hundreds of new 
Items. Rubber stamp presses and supplies, 
hot stamping equipment, hand and power 

Brinting presses, proof presses, paper cut- 
srs. folding machines, composing room 
equipment, offset equipment, drawing 
equipment, thousands of Items. The most 
complete Graphic Arts book published. All 
items iUustrated. Postpaid. $5.00. American 
PrlntlE« Equipment & Supply Co.. 42-25 
mnthgt.. Long Island City. W.T. KlOl. 

MAKE your own •eU-moukUnc rubber 

stamps and printing cuts. PlexIrnDber, Ar- 
gyle 2. Wisconsin. 

RXTBBER Stamp Outfits. Supplies, Kie- 
wl«t, 2035 Barney Road. Kalamasoo. Mlcta- 



SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No. 
S free. Star Stamp Supply. 732 Federal 
Chicago, 111. 60605. 



DEEP face hard type for better Rub- 
ber Stamps and printing. Complete line 
of stamp presses nnd supplies. Buy Direct. 

Barco Type Mar.uf h" 1 1 :-;r: , 2'':': Evr-nrr'-i'n. 
Benseriville. Iihiio;:-- t^illuG. 



M OLD GOLD, JEWELRY 
WANTED 



BDCOHEST Cash for Oold. Jewelry. Gold 
Teeth, Rings. Diamonds, Watches, Sliver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Oold Pre- 
I umMm. • Monroe. Dept. aS7. Cbi- 



CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth. Watches, Diamonds, Sil- 
verware. Platinum. Mercury. Spectacles. 
Free information. Rose InduetHee. 39-T 
lut Madison, Chicago 2. 

WAMTED— gold, silver, platinum (any 
form), mercury, talonaatlon tree. WU- 
mot's. 1067 Bridge St., Grand Rapids. 

Mich. 49504. 



89 WATCHES, CLOCKS— SALES 
A WRVICl 

WATCH and clock repairing bo olf. Free 
Cfetalog. North American. Box 77-BW, Fox 
River Grove. Illinois 60021. 



USED Wrist. Pocket Watches — $3.00 up. 

Free list Southern Watches. 5 PS. South 
Wabash. Cliicago 60603. 



Catalog! Unusual Chrlstmee Gifts 

For Alll DeMunn. 16510 Jacobs Hlghwey, 
Blngtaamton. New York 13901. 



EXCITING Christmas Gifts. Free Cata- 
logue. LIVINOSTON'S, P.O. Box 8067. 
Raleigh. North Carolina 37603. 



NEW Color Catalog. Quality Gift Items. 

Fabulous Free Bonus Merchandise. Write 

— Bliss Company. 119A Garrnhrant. Rlnnm- 
fleld. New Jer.scy 07003. 
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FOR THi HOME 



FOAM furniture and boat cushions, di- 
rect from factory. 50';, discount, free cata- 
log. Perma-Foam. Inc.. 605- A South 21st 
Stiwt. mrlngton. New Jersey Ollll. 



92 MODELS— SHIPS, 

PLANES, ROCKETS 



ROCKETS!! Kits, single-multistage. 2000 
feet altitude — Powerful motors — Tubes 

— Conea — Parachntet — Laundiers. 
Giant nitutrated CataiBg — rocket data 

— diagrams — 3Se. Run Delivery. Cen- 
turi Aerospace. Box lM8a. Fboenuc. Arl- 
cona 85001. 



' Models, Kits, fittings, plans, books, 

tools, engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3"", tax. James 
Bliss 6i Co., Dept. PS, Route 128. Dedham. 
Massachusetts 02026. 



SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Ine.. 1003 Etowah Avenue. Royal Oak, 



SHIP models catalog 25c. Scientific. 
Inc.. 100 Monroe, Newark, N.J. 07105. 
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ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical Information. Faat Servloe. Iitea 
mdosmes, Penrose 3. Colorado 81240. 



SHIP Model Kits — Schooner America, 
Frigate Essex, etc. Fittings, Plans, Books. 
40 Page catalog 40e. Model Shlpways. 
Folio P. Bogota. New Jersey OTOOS. 



ROCKET— 20.000' Alt -plans 50c. Kuta, 
Box 166. Burnt HUls. N.Y. 12027. 



ROCKETS! Flying models. Engines, be- 
ginning through advanced. Catalog 25c. 
Rocket Development Corporation. Route 
3-S. Seymour, Indiana 47274. 



93 EUCTRIC TRAINS, 
RACEWAYS 



LIONEL Train Bargains Bulletin 10c. 
Catalog 25c. Old Trains Bought, Sold, Re- 
paired. Mack Brothers, 2041 Chicago Ave.. 
Chicago 60623. 
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FOR INVENTORS 



INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering: United States Patent Office 
former Patent Examiner: United States 
Government former Patent Advisor ! Second 
decade reliable service. Member: United 
States Chamber Commerce. Free "Inven- 
tion Record" and "Recommended Protec- 
tion Procedure." Airmailed! Write; Ray- 
mond Lee, Invention Developer. 230-V 
Park Avenue, New York Citv 10017. 



PATENT SEARCH SERVICE $15.00! 
For Lawyers, Companies. Inventors. "Con- 
fidential report" including copies of re- 
lated United States patents rushed "Certi- 
fied Airmail." Free! Information. Write: 
Congress Patent Search Company. 811- A 
Warner Building. Washingtoi. DuC. 30004, 



U.S. Patent Office Searches. 2S4 Broad- 
way, Room 3615. New YoriE. Free Inven- 
tion Certificates. 



PATENT Searches complete and thor- 
ough. Related copies Air Mailed with 
maximum speed. $6.00. Free "Protection 
Forms" and "Patent Information." Write 
American Patent Search Company, Dept. 
28, 711 14th St., N.W.. Washington. D.C. 
20005. 



PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions. Expert searches performed in the 
U.S. Patmt Office. Your Inventions and 
ideas engineered for maximum patent pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection "Inven- 
tion Certificates" and further interesting, 
valuable Patent Information. George Spec- 
tor. U.S. Patent Office Foramr Bnmlner, 
Woolworth Building, New York. 



PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
slon. 3430 TTth. Oakland. Calif. MOOS. 



PAIVNT Searches, including copies of 
related tT,S. Patents, $15.00. Inventors, at- 
torneys, manufacturers use our "World- 
wide" Airmail service! "Invention Record" 
form and "Information Every Inventor 
Needs," send freel Hayward Company, 
1039P Vermont Ave.. Washington 5, D.C. 



QUALITY PATENT SEARCHES $15.00! 
Preferred by Professional Inventors Tow. 
yers. Manufacturers. "Confidential Re- 
port" Including related United States 
patent copies "Airmailed Certified." Free 
Information! United States Inventors 
Service Company, 501-X Thirteenth Street, 
N.W.. Washington. D.C. 3000B. 



PATENT Searches including Maximum 
speed. tuU airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau. 
711-14th. N.W.. Washington 5. D.C, 



INVENTORS: If you have an Invention 
for sale, patented or unpatented, write 
for free brochure ouUining manufacturers 
requlreiBentaitniyntty rates. Kaaatar Cocpo- 
nnoQ. C-W-n. Fremont. €SMo. 



IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches. Write for de- 
tails. Universal Patents. 184-B Marlon. 
Ohio. 



INVENTORS! Free Promotion Analysis 
helps you sell for highest/cash royalty 
value. Extensive Manufacturers' lists. 
Complete Invention Service. Proven per- 
formance. For free information/analysis: 
International Invention Institute, Dept. 
PS-1. 160 Broadway. New York City 10038. 
Financial Assistance Available, 



INVENTORS! Your Ideas. Methods, Sys- 
tems may be worth money. Our experi- 
enced Staff of Researchers, Engineers and 
Marketers evaluate them free. No risk. 
Free information, record of invention 
forms: Wall Street Promotions, Inc.. Dept. 
PB-3. •» WaU St.. New York City lONB. 



95 INVENTIONS WANTED 



INVENTORS needed immediately for 
manufacturers. For additional Innmoa- 
tion write Kessler Corporation. C-TS-IW. 

Fremont, Ohio. 

INVENTORS: Hundreds of manufactur- 
ers lum requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute Of American 
Inventors, Dept. 30C. 6SS-F Streeti N.W.. 
Washington. D.C. 30004 

MAN0FACT17RER8 NEED NEW ITEMS I 

B. F. Goodrich. Black <fe Decker. South 
Bend Tackle and other million dollar cor- 
porations have authorized us to locate 
new products. Free details regarding de- 
velopment, sale, licensing of your patent- 
ed/unpatented Invention, write: Raymond 
Lee Organization, 230-W Park Avenue. 
New York City 10017. 



INVENTIONS Promoted— For Cash- 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 



INVENTORS: Protect your ideas! Free 
"Recommended Procedure." Washington 
Inventors Service. 433-0. Washington 
Building, District of Columbia, 5. 



INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Maiteting Servioe. 3430F 17th. Oak- 
land 5. CalfL 

INVENTORS— Do you want to sell or 
license your Invention on cash or rinralty 
basis? Write: Kessler Oorpontion. C-1S- 
IW. Freemont, Ohio. 

INVENTORS! Outright cash sale or 

royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avail- 
able. Write Dept. 30. United SUtes Inven- 
tion Brokerage. It Wall Street. New York. 

NY. 10005. 

INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams. 
Invention Broker, 80 Wall St., New York. 

INVENTORS! We will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or royalties. Financial as- 
sistance available. 10 years proven perfor- 
mance. For Free Informatiin write Dept. 
54. Wan Street Invention BrOkvage. 19 
Wall Street, New York. N.Y. lOOOB. 

WE either sell your invention or pay 
cash bonus. Write for details. UnivenMl 
Inventions, 298-a, Marlon, Ohio. 

INVENTORSt Why deal with 3-3 Itaven- 

tlon Firms and risk information leaks. We 
offer complete, rapid Invention servicing. 
Searches, Promotion, Applications pre- 
pared (All types: Mechanical, Chemical 
design). Financing. Free Information, Pro- 
tection forms: New York Invention Service. 
Dept. PS-*, MO Broadway. New ToriE City 

10038. 
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nrVSNTORSI Don't nil your invention, 
patented or unpatented, until you receive 
our offer. Eagle Development Company, 
Dept. S. 79 Wall Street. New York 5. N.Y. 

IMVEMTION8 Wanted! Patented, unpat- 
ented. Free report on chances of your In- 
vention's success. Our Client Manufactur- 
ers continually seeking new products. Free 
record of Invention forms for your protec- 
tion. Write: Pttneer Inventun Servloe, 
Dept. PS-4. 150 BnMdmjr, New To^ Ctty 
10038. 
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FOR SALE MISC. 



NEW BSR record changers— $13. Gar- 
rards— $22.00. Radio-|rtiono atereo receiv- 
ers—sis. "Changen P8". 8787 ard Ave.. 

Bronx, N.Y. 

SAF-T-ARM. Amazing ladder stabilizer. 
Informatloo: Fracon Company, Inc., 690 
WeUesley St.. Weaton. ManTaiM. 



100 WANTiD ro lur 



QUICKSILVER, platinum, silver, nid. 
Ores analyzed. Mercury Teniiliial, Nor- 

wood, Massachusetts 02062. 



101 EMBLEMS & BRASSARDS 



NAZI! Relics 2'x3' flags with Illus- 
to»ted-Llst. $3.00. W. W. #2-S. Box 2063, 
St. Loula. Mb. taiM. 



102 TREASURE FINDERS ft 
6EIGER COUNTERS 



NEW Sensitive Treasure Metal Detec- 
tors. New low prices. Professional models 
from $29.95 to $129.50. Write for free cata- 
log today. Jetco Electronics, Box 132-PS, 
HuntsvlUe. Texas 77340. 



FIND burled treasure with new revolu- 
tionary analytical metal detector. Features 
push button tuning, automatic tuning, 
loudspeaker, negligible ground pickup, 
greatest range. Free catalog. Gardiner 
Electronics, Dept. l, 4729 N. 7th Ave., 
Ftaoaols. Arts. «5MS. 



TREASURE Hunters ! Prospectors ! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. F^ee booklet. Terms available. 
Delivery Immediate. Detectron. Dept. PS- 
9. P.O. Box 243, San Gabriel, Cat. 91778. 

GOLDAK Treasure Locators— New For 
•68! A Hobby You'll Enjoy For Pun and 
Profit. Find Coins. Gold, Sliver, Goldak, 
Dm>t. P8C, UOIA Airway Olendale. Call- 
jamlaMaBL 

TREASURE. Gold, Silver Relics. New 
1969 detectors now available. Free infor- 
matioii. Rayaoope, Box 7U. North HoUy- 
wood, Calttomla 9Vtn. 

TREASXTRE Hunters, Prospectors, 
"Quality-Engineered Mineral-Metal De- 
tectors Available." Detect Gold. Silver, 
Coins, Jewelry. Fully Guaranteed. Terms 
From $69.50. Free Catalogue. White's Elec- 
toonies* Boom 861. Sweet Home, Orefon 
97386. 

POWERFUL Metrotech Locators Detect 
Gold. Silver, Coins. Relics. Moneyback 
Guarantee. Terms, Free Information. Un- 
derground Explorations. Dept. D, Box 793. 
Menlo Park. California 9402S. 

"TREASURES from the past can be 
yours with a new Reico detector. Locates 
buried gold, silver, coins, liistorical relics. 
Invisible electronic beam penetrates earth 
to seek out tnasniea hM't— * fnm the 
eyes of man for centuries. More sensitivity, 
extra penetratinr power. Weighs 3 pounds. 
Fnilly transistoraed. Powered by inexpen- 
sive battery. Immediate delivery. Write for 
Iree catalog and "Treasure Hunter's Pact- 
Book" written especially for beginners. 
Relco. Dept. C-41. Bos 10839, Houston, 
Texas 7700. 



FISHER "GEMINI" M-Scope. All-new 
treasure and metal detector. Superb sen- 
sitivity, space age design. Write World's 
leading manufacturer for free DISCOV- 
ERT booklet and product information. 
Qnaranteed. Terms. Fisher Research, 
Sept. PS-6, Palo Alto. CalUomia 94301. 



URBCON metal finder. 8* bead, transls- 
tortsed. $37.50. delivered. URPA Corp., 
S804 Bee^wood. SarasoU. Fla. 33581. 



"METAL locators-Aecessaries. ^Mte: 
Detectors, Ub, BoK 101-^ QpirlligllMd, 
Va. 23150." 



BUILD Transistor Treasure Tinder 

Adapter To Your Radio For Under $1. 
Manufacture For Even Less. Complete 
Plans. Instructions. Sources $2. Barta, 3816 
Cabrillo. San Francisco, Cal. 94121. 



103 OF INTEREST TO 
WOMEN 



MAKE Extra Money — Show friends, 
neighbors — Gifts. Stationery, Toys, Jewel- 
ry. Greeting Cards. Experience unneces- 
sary. Salable Samples on approval. Free — 
Catalog. Personalized Christmas Card Al- 
bum, Gift Offer. Hedenkamp. 361 Broad- 
way. Dept. PS-42. New York 10013. 



EARN Up To $2.00 Hour Lacing Baby 
Moks. Cuties. Warsaw 15, Indiana 46580. 



"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 68 Meglddo 
lOsston. Boetaester It. New Toxk. 



$100.00 WEEKLY Possible Home Typing. 
Guaranteed Moneymaking Instructions, 
$1.00. Davy's Opportunities, Box 730-B, 
Holland, Michigan 49423. 



$75.00 THOUSAND. Home Addressing! 
Longhand, Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348- YT, Clearwater. Florida 33517. 



HOMEWORBERSt $2.00 Hour Possible 
Sewlw Batowear, Mrona. KutfcfcaariP. o. 
Box 0104 PS. FOrf worth, Texas 76107. 



WANT to Make Money Selling Exciting 
New Products. Send name for free 5 Month 
Subscrlptlfln. OMXHrtunltjr Magaslne. Sept. 
la-HO. 880 N. Dearborn. Chicago. 

MONEY for your spare time. Interesting 
methods disclosed — $2.00 — Guaranteed! 
Williams. Dept. PS-968, 1651 Shaw Place, 
Claremont. Calif. 91711. 

MAKE Extra Mtmeyl introduce new 
Miracle Cantrece Nylons. Amazing low 

price. Guaranteed never to run. We show 
you how. Big outfit, sample stocking free. 
Spare time cash year-round. It's easy. 
Write American Hosiery Mills, Dept. 
AA179, Box 763. Cincinnati. Ohio 45202. 



$500. ITONTHLY possible — dipping 
News at home. No experience. Free In- 
formattimr-aaid stamp. Am^rfasaii, Box 
11086, Kansas Cttr. Kansas C611I. 



TYPING Pays! Unbelievable $30.00 thou- 
sand Addressing Envelopes From Lists. 
Typewriter. Longhand. Immediate Earn- 
ings. Instructions. $1.00. Florida Service. 
P.O. Box 1017D. Hialeah. Florida 33011. 



HOME Addressers Wanted! Longhand, 
typewriter. Details. 20c and self-addressed 
stamped envelope. Aberdeen's, Dq^t. PS. 
MUlbrook. Ibss. 02349. 



HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
Dept. C-86-H3, 6212 N. Clark, Chicago 
60626. 



HOME Typing. Earn up to $100.00 weel<- 
ly. Instructions, employers' list, $i.oo. 
Satisfaction or xefuno. Summltbouse, Box 
176aP8, New Yorit 10017. 
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mSCEUANEOUS 



WINEMAKING . . . Grape, Elderberry, 
Dandelion. Frozen Juices, etc. Brewmas- 
ters' Secrets Revealed! Powerful Methods! 
Instructions. Recipes, and Supplies Cata- 
log, $1.00. Continental, Box 11071-BI. In- 
dianapolis. Indiana 46201. 



WINEMAKERS: Free Illustrated catalog 

of veaht" ecriipn;i-nt. Semplex. Box 7208, 



KlUfi Mosquitoes, Crop Destroyers, 
EleetrmileaUy. Free Soformation. US In- 
sect control, BOB 8-274, Boyal Oak, Mlcbl- 
gan 40067. 



WINBMAKBRS-Aw Catalog and Rec- 
ipes. Kraus. Box 4B1-N. Nevada. Mo. 64772. 

ROBERT KENNEDY Mass Cards $1.00 or 
6 For $5.00. Limited Supplv. International, 
653 Main. Buffalo. N.Y. 14203. 



PLASTIC seal photos and cards. You 
seal it. 12 sheets 8x4 or 8 sheets 4x4. 
$1.00 per set. muted. Dept. 8600-PS9 
Brightwood. Washington. D.C. 20011. 



"ADULT books, magaiinea. fteo fllna- 
trated catalogue. Clifton's. 
Saugus, Calif. 91350." 



STEP by step instructions for _ 
Grave Markers. Real Marble effect, 
tiful, durable. $2.50. Ivie's Markers, 
1, Box 373, Antloch. Calif. 94509. 



1001 FREE Things— Just writing differ- 
ent places. List 50c. Complete writing kit 
$1.00. Sondilne Bhmae. Owt. PM2. nbiiiP 
tog. New York 11382. 

CEDAR WOOD — Make your own Lamps, 
etc. State Approximate Diameter. Iiength. 

rado 80477. 



PUNCHBOARDS. Free Price List. PS9 

Daytona. Box 8087, Atlanta, Ga. 30306. 

ADULT party records. Free brochure. 
Clifton's, Box 1068-K2, Saugus. California 
91350. 

TORCH GLASSES— New Development. 
Details 10c. Write: 344 Olader. Martin 
City. Montana 59926. 
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PERSONAL 



OVERSEAS Jobs — Europe, South Amer- 
ica, Australia, Far East, etc. 2000 open- 
ings all trades. Construction, Office, Engi- 
neering. Sales, etc. *400 to $2,500 month. 
Kq^wnses paid. Tnt nformation. Write: 
Overseas Jobs, mtematlonal Airport. Box 
536-P. Miami. Florida 33148. 

RUPTURED. Relief and Comfort. No 
Understraps, Elastic or steeL Write Hand 
Lock Products, Preston 2. Ontario. Canada. 



LOSING Hair? Balding? Dandruff? Freo 

copyrighted booklet. Dr. Shiffer Labora- 
tories, 533 E'.!c!id-Arcade, Cleveland, Ohio 
44115. 



RAISE 

amazing detallsT'^l^te: interstate, SB M. 

Jackson. Suite 1204-PS, Chicago 60604. 



SECURITY and Privacy Protection De- 
vices. New High performance models. Fief 
details: Security Electronics-PS. 15 BaH 
43rd Street, New York City 10017. 



IMPROVE your personality! Fascinating 
110 page book reveals the technique ox 
using your subconscious mind to make a 
new personality lor yourself. Be one of 
the lively ones. Start to live! Read how 
In book WB113, $1.00. Almar House, 1263 
Topaz Avenue. San Jose, Calif. 95117. 



RBXIBB without money. Lea d worry* 
free life; Drtatis flree. caasXKtBROOKE, 
Dept. B, Box 4UM, Atlanta, On. 30331. 



IMMEDIATE Openings for overseas 
work. Men and women needed worldwide 
In all trades. High pay, free travel, fami- 
ly housing, choice locations. Details free, 
write: World Jobs, Box 1026-P, Provi- 
dence. R.I. 02901. 



YOUR IQ? Are you mentally superior? 
Test your intelligence yourself, western 
Standard IQ Test determines eapabllltr. 
not education. Send $1.00 to: Emplavaub 
P.O. Box 80383. Tulsa. Oklaluana. 

HOW to analyze handwrittng. 908 naao 
book. $2.00. Renwell Co., Nw Wemilt- 
ton, Chicago, HI. 60641. 



BIRTH Certificates. Marriage Certtft- 

cates. Diplomas! 2 blank forms $1.00u 
Sample 10c. Standard Forms, BOK 4n-iB. 

Washington. D.C. 20044. 

"NEW Hope For Your Hair." 190 Pageg 
hair aids, including dermatologist's lMlil« 
ness treatment— $1.00. COUhlS, WUl-B, 

Oklahom a City 73106. 

A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City. Missouri 65101. 

LAW enforcement agents and legal to- 

vestigators only. Free literature latest elec- 
tronic aids. Request must be on your offi- 
cial letterhead. R. Clifton. 11500-F NW 
7th Ave., Miami, Florida 3316a. 

YOU need only a mimeograph machine 
and ruler to beoome financially indepen- 
dent! SensJaonaT details, asc Via Agod- 
ataa. Box 280TO-A. Washington, P.O. 20606. 

SECRET Law Wipes Out All Debts. Used 
by thousands. Immediate relief. Free de- 
tails. Counselor-16, Harlingen. Tex. 785S0k 
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THESE 3 BIG 

DRAFTING 

KITS' 

^^TO YtWI 




Coasf-fo-Coosf Shortage of Trained Draftsmtn 
Opens Thousands Big Salary Jobs tor Beginners! 

Now you can take your pick of thousands of big 
salary jobs open to Draftsmen (see "help 
wanted" sections of metropolitan newspapers). 
Huge nationwide demand . . . U.S. Dept. of Labor 
rejwrts "42% more Draftsmen needed in next 10 
years— not enough applicants to fill drafting jobs 
available now!" Our easy "Quick-Learn" Meth- 
od has helped hundreds toward good income, se- 
curity and prestige as Draftsmen. Why not you? 

You Need No Drawing Skill-No Technical AbilHy 

NASD's staff of Professional Draftsmen guide you step-by- 
step. With our spare time home-study plan you work on ac- 
tual projects. Makes learning fun — ea.sy to rememl>er, too. 
Many graduates have .succeeded with only grade .school train- 
ing. Others report gcxxl earnings draftmg part time while 
still learning. Kush postpaid card today for FREE "DRAFT- 
ING CAREER KIT."SampU L««son,DraftinKAptitud« 
T«at including intriRuinc new S-WayDra f tine ■•otnimant 
and 20 pa^a Book "Your Future in Drafting"— jam-packed 
with revealing facts on your opportunity to win top piiy and' 
joh security in Drafting. Everything mailed to you FRES 
and WITHOUT OBLIOATION. No saletman will call. 



Precision Drawing Instrument Set, Profession- 
al Drafting Board Outfit and Fingertip Tilting 
Drafting Table are given to you with your com. 
plete North American Course in Drafting. 



U.S. UBOR DEPT. REPORTS 
SERIOUS SHORTAGE OF DRAFTSMEN 

(The followinn quotes from U. S. Labor Dept. 
point out nationwuie shortage tor DraftMrnen): 



'The dearth of qualified applicants has resulted 
in increasing calls for trainees, as employers in 
many areas relaxed hiring specifications. Experi- 
ence requirements have been virtually elimin- 
ated, along with age bam'ers." 
"Steadily growing employer requirements. ..were 
accompanied by marked reductions in the supply 
of drafbmen available." 



TOP AMERICAN EMPLOYERS 
WELCOME NASD GRADUATES 



"We would be interested in interviewing your 
grads as potential employees." REMINGTON 

"At the present time we have several openings 
available for qualified Draftsmen. I look for- 
ward to considering graduates of your insti- 
tution." WESTINGHOUSE 
">f« have immediate openings for designers 
and Draftsmen and have a definite interest in 
interviewing candidates immediately." 

AMERICAN MACHINE & FOUNDRY 



NO 
EXPERIENCE 
REQUIRED! 

*<*«*) It'-* Wl'»''«'.> 

• ittt »/t W trrtft 



FLUOR 

'c-^pota'icn, ltd. 



Design 
Draftsmen 



..when you train at home with NASD for a 

IGH PAY JOB IN DRAFTING! 



Take Your Pick of 2 EXCITING FIELDS 



O Architectural Drafting 

Today's population explosion guarantees boom 
in building of homes, churches, schools, fac- 
tories, office buildings & warehouses is just 
starting. Thousands Architectural Draftsmen 
needed NOW because drawings must 
be made of every part of every 
building before ground 
can be broken. 




& Mechanical Drafting 

Skyrocketing U.S. mass production requires 
millions of drawings & thousands of Mechani- 
cal Draftsmen all along theway. Drawings must 
be made of every PART of every product used 
in the U.S. (as well as of the machines 
that make these parts) before pro- 
duction can be started. 




(A home-stud^ 
program in association with 
Cleveland Engineering Institute) 



NORTH AMERICAN SCHOOL OF DRAFTING, 4S0O Campus Dr., Dept. 4189, University Plaza, Newport, Calif. 92660 



AcrrHlHeJ i4rmhef. Nat'l Home SiuJy Counril. Auihetizr4 
lo tnvf diplomat by Callfornt* Supt ol FuhUc /»frrwt-ri<m. 



226 POPULAR SCIENCE 




Quality never comes easy. Schlitz is most carefully brewed for 

smoothness, gusto, and aroma, without "beer bite." This is 

pure beer.This is Schlitz.The beer that made Milwaukee famous. 



O I9H Jn. ScWv Ekn»n« Co M4mmM m oMtr ^» C4<tk 




aerial 



/ 



V 



tastes gboi 

a cigarette shauld 



(•«• a. J. RCVHOLDl TOa«CCO COM 



